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Seemed sort of hard, at first, I couldn’t go 
To fight beside the bovs acrost the sea. 
I tried, all right, but sergeant he says, “No. 
You’re over age for soldierin’,” says he. 
“Look here,” says I, “I may be over age, 
But see this chest, these muscles, an’ these hands— 
I ain’t too old to earn a fireman’s wage, 


Why won't I do to fight in furrin’ lands? 


“The kids is growed,” I says, “an’ Jim an’ John 
Is over there; I got a bit laid by, 
The wife she wouldn’t starve while I was gone, 
I’d like to fight with my two boys, an’ I 
Could do my bit, I know.” The sergeant smiles, 
“T know you could,” he says, “but man alive, 
I’d get called down in fifteen diff’runt styles 
If I took you—you’re over forty-five.” 


So I goes back to work—not feelin’ gay, 
An’ thinkin’, “Hell, it’s fierce to be so old!” 
But then it sort of comes to me next day 
That after all, the guys that are enrolled 
As soldiers ain’t the only ones that serve, 
An’ us at home can do our bit, all right. 
I guess a man can use his strength an’ nerve 
To work for Uncle Sam, as well as fight. 


So now I watch my fires an’ save my coal 

(That's helpin’, when you think what fuel means), 
An’ do my job with all my heart an’ soul 

Makin’ the steam that’s drivin’ our machines; 
For it’s machines that’s gonta win this war 

Cuttin’ an’ shapin’ guns an’ other things 


-That’s used to aid our boys who’re fightin’ for 


The old U. S. against them Prussian Kings. 


Here in the basement where the boilers hum 
I have enlisted till the war is won, 
There ain’t no music of a fife an’ drum 
To cheer my spirits while my work is done, 
But with my shovel an’ my slice-bar, too, 
I toil an’ sweat an’ never make a yelp, 
I’m in the service till the game is through, 
Too old to fight, but not too old to help! 
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EORGE HENRY 
(5 CORLISS was 

born in Easton, N. 
Y., June 2, 1817. He was the 
son of a doctor, and although 
he did not follow the footsteps 
of his father, trying to make 
people healthy, he became 
nevertheless a doctor indeed, 
a doctor of the engineering 
profession. He was a man of 
strong and determined char- 
acter, who could not only 
make decisions but carry them 
out in spite of difficulties and 
resistance. He was a religious 
man and always polite and 
kind and anticipatory in his 
manners. He lived in a plain 
cottage near his factory and 
devoted his spare time to his 
family. There alone he sought and found recreation 
and enjoyment. He was very fond of the lawn around 
his house and took great care of it. “Such a lawn as 
mine,” he would declare boastfully, “cannot be found in 
the whole United States.” Corliss received many honors 
and appreciations. At every exposition he received the 
highest awards even if he had no exhibit at all; for 
instance, at the World’s Fair in Vienna, he received the 
Gold Medal for the reason that most of the engines ex- 
hibited were built after the Corliss patents. In 1870 
The American Academy of Arts and Sciences awarded 
Corliss the Rumford Medal. 

Since James Watt’s time no name has been so often 
or so intimately connected with the steam engine as the 
name of Corliss. The work of this great American 
marked a new step in the development of the steam 
engine. His improvements revolutionized the steam- 
engine business and gave his name an everlasting 
fame. 

He died in February, 1888, after a short illness, 
thirty years ago, but his engine has held its place at 
the head for nearly three-quarters of a century. Many 
and various and some fearful and wonderful attempts 
have been made at various times to produce an engine 
to supersede it, but so far with little success, and 
through all these years, the Corliss engine has main- 
tained its proud position as the standard mill and fac- 
tory engine. We first find young Corliss working as 
a clerk in a store. Next it is reported that he erected 
a general merchandise outfit of his own in a small 
country town, but, at about 22 years of age, realizing 
that the monotony of the village threatened to dull 
his senses, he shut down that plant, dismantled it, went 
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to a larger city and found 
employment in a shoe fac- 
tory. The noise of the 
factory, the humming sound 
of the moving machinery was 
classic music in the ears of 
young Corliss. He remained 
in the shoe factory about four 
years, and his remarkable 
ability for technic and con- 
struction soon became known. 
He made here his first inven- 
tion, a sewing machine, and 
it was to get it built that Cor- 
liss left the shoe factory and 
went to Providence, R. I., the 
only place at that time where 
such work could be done. He 
arranged with the firm of 
Fairbanks & Bancroft, then 
dcing a machine and engine 
business, and started at once with the perfection of 
his sewing machine. Fairbanks & Bancroft, how- 
ever, soon discovered that Corliss was a man they 
could use to great advantage in their own employ, 
and as they did not care to manufacture sewing 
machines they closed the dampers on that work and 
persuaded Corliss to disconnect himself from the 
sewing machine and devote his time and attention 
to projects which they had on hand. Corliss changed 
over and started in a new direction. He made good, 
so splendidly good that inside of a year Fairbanks 
& Bancroft riveted young Corliss solidly to their 
shops by making him one of their partners. It was at 
this time that Corliss conceived the improvements which 
revolutionized the steam-engine business and made his 
name a household word to every engineer in the coun- 
try. He made a radical departure from the customary 
engine design of those days by constructing a cylinder 
with two valve chests, one for the steam inlet and one 
for the exhaust outlet. He used four valves in his cyl- 
inder, one at each corner. He designed a wristplate 
oscillated by an eccentric, to which the four valves 
were connected. He designed a valve-releasing gear 
with dashpots to close the steam valves quickly. He 
attached the governor to the valve mechanism and de- 
signed an entirely new engine frame. 

The first engine of Corliss design, started in Febru- 
ary, 1848 (Corliss was then 31 years old), was a 260- 
hp. walking-beam engine; the cylinder, shown in Fig. 1, 
measured 22 in. diameter by 72-in. stroke. The inlet 
valves are at the left and the exhaust valves at the right. 
The inlet valves on the first few Corliss engines were 
flat and were opened and closed by small shafts with 
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racks and pinions operated from the central wristplate. 
The motion rod effecting the opening had a hook on one 
end, held by a spring against the valve shaft, which 
connected to the lever and so opened the valve. After 
the motion rod had traveled a certain distance, it struck 
a wedge-shaped arrangement which disengaged the 
hook, and the valve was closed by a weight attached 
to the valve-shaft or hook lever. The cutoff was not 
under the influence of the governor, but set by hand. 
The first engine having the cutoff controlled by the 
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factory. The springs broke frequently and were some- 
times replaced by weights. A few engines were built 
with coil springs to close the valves, but the springs all 
gave trouble and Corliss fell back to the old crab-claw 
gear. Fig. 7 shows Corliss’ latest design. Here the 
valves are closed neither by weights nor by springs, but 
by the pressure of the atmosphere on a dashpot that 
has a differential piston. The lower, or smaller, end, 
packed with a cup leather, acts as a vacuum pump; 
the upper or larger piston serves as an air cushion. A 


FIGS. 1 TO 8. 


Fig. 1—The first Corliss cylinder and valve gear, 1848. 
shape. Fig. 4—The inclined gear of 13852. 
Fig. 7—Corliss’ latest design, 1875. 


governor and having cylindrical oscillating valves, Fig. 
2, was built in 1850. 

In Fig. 3 the springs holding the inlet motion rods 
in their respective places are fastened directly to the 
rods. The valves are closed by weights in smooth 
cylinders, but cushioned by air entrapped at the bottom 
of the little cylinders. 

For a long time the gear shown in Fig. 4 was con- 
sidered the best Corliss valve gear, and many engines 
wery built of that design. Fig. 5 is the so-called crab- 
claw gear. Corliss very seldom used this gear, but some 
other engine builders did, especially William Harris, of 
Providence, R. I. It was frequently called the Harris- 
Corliss gear. Weights were used to close the valves on 
this gear. 

Fig. 6 is the so-called spring-lever gear, intended to 
do away with weights. This gear did not prove satis- 


FIG.8 


EARLY TYPES OF CORLISS VALVE GEARS 
Fig. 2—Valve gear of 1850. 
Fig. 5—‘“Crab-claw” gear of 1858. Fig. 6—Known as the spring-lever gear, put out in 1859. 
Fig. 8—Familiar Corliss cylinder and valve shown in section. 


Fig. 3—Valve gear of 1851, dashpot taking 


small check is located at the lower end of the vacuum 
cylinder for the escape of air leakage. To prevent the 
cast-iron piston striking hard metal against metal 
in case the vacuum is too strong and not enough air 
is admitted for cusHioning, a leather washer is placed 
underneath the dash piston. This was the first valve 
gear designed permitting adjustment of the valves while 
the engine is in operation. The motion rods are 
threaded right and left. Fig. 8 is a sectional view of 
the Corliss cylinder showing the position of the valves. 
Engineers laughed at the new machine and ridiculed 
Corliss and his inventions. They had a couplet in cir- 
culation running this way: . 


Levers, links and motions various, 
. Endless jimcracks all precarious. 


But by-and-by the Corliss inventions were appreciated 
and Corliss was praised to the skies. 
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Within the year 1848 or early in 1849 Corliss had 
completed and had in operation two more engines like 
the first. Those three engines were so successful that 
tracts of land were purchased and extensive shops 
erected for the manufacture of engines. The engines 
installed gave excellent satisfaction, and the prospects 
for more and greater business were splendid, everything 
worked so nicely; then something serious happened 
which almost shut down the whole plant. Corliss took 
out a patent in 1849, after he had built three engines, 
but with this first patent troubles of large dimensions 
arose. Seven years prior to this a man by the name of 
Sickles had taken out patents on steam-engine improve- 
ments and when he heard of the Corliss patent and the 
wonderful success of his engine, he started to investi- 
gate and seemed to discover that the Corliss patent 
was very much like that of his own. Legal proceedings 


FIGS. 9 TO 11. 
BEDPLATE TOWARD 


were the consequence, and before young Corliss realized 
the situation he was confronted with a high-pressure 
lawsuit. 

Sickles, in his legal proceedings, not only tried to 
prevent Corliss from manufacturing these engines, but 
also directed his threats against those using the engines, 
so Corliss had to defend himself and his customers at 
the same time. He had both hands full. Lawyers of 
the highest ability were employed on both sides, and the 
litigation was carried on with much bitterness. The 
case was tried before various juries and judges, and 
the fight extended over a term of 15 years. Finally, 
the Corliss patents were fully sustained in all points, 
and thenceforth, until their expiration in 1870, Corliss 
had the field to himself. The legal fight cost Corliss 
$100,000. 

Many feel a certain sympathy for Sickles, who came 
so near achieving a great success yet missed it. The 
inventions of Sickles and Corliss were as different as 
the two men. Sickles invented an improved method of 
lifting, tripping and cushioning poppet valves. It seems 
that he had no other valve in mind; in fact, his claims 
are so drawn as to exclude all others. In the Corliss 
invention the valve does not leave its seat, it slides 
back and forth. As a poppet valve is dropped to its seat, 
it is necessary to bring the valve to rest in an extremely 
short distance in order to prevent slamming and de- 
struction. Sickles used for that purpose a water dash- 
pot. With the Corliss valve it matters little when the 
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motion of the valve is arrested; it can pass over the 
ports and close them at full speed, and whether it stops 
a little sooner or a little later is of no consequence. Cor- 
liss brought his valves to rest by means of weights and 
cushioned the weight simply by an air cushion. Theo- 
retically, the Sickles invention was all right, but the 
Corliss invention was the most practical one. A promi- 
nent engine designer, a man of the theory, connected 
with the Allis-Chalmers Co., once relieved his mind as 
follows: “Damn practice, it always interferes with 
theory.” The theory that Corliss possessed never inter- 
fered with practice. Corliss’ head was not filled with 
theory, he was a practical fellow, without college or 
technical training. He did not know anything about 
algebra, but he knew how to build useful engines right 
and left and put them on the market. Frederick E. 
Sickles was a marine engineer who fought for his 


SOME EARLY TYPES OF CORLISS ENGINE FRAMES, SHOWING THE GRADUAL EVOLUTION FROM 


THE GIRDER FRAME 


theory, but a theory that interfered with practice. As 
stated before, Corliss got his first patent in 1849 for a 
term of 14 years. In 1851 and again 1859 the patent 
was renewed and at that time divided into six patents, 
each one covering a certain part of the Corliss engine. 
One patent was for the wristplate, one for the libera- 
tion of the valves, one for the air cushion, one for the 
positive closing of the valves, one for the claws and one 
for the combination of the governor with the cutoff. 
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FIG. 12. THE CORLISS GIRDER-FRAME ENGINE 


There was no patent on the four-valve cylinder, and the 
credit of originating it has been claimed by others. 
William Wright, at one time foreman of the Corliss 
shops, was one who claimed it. 


ENGINE FRAMES DESIGNED BY CORLISS 


Corliss not only developed the valve gear to a high 
degree of perfection, but all other parts of his engine 
also. Under the hands of this genius the whole engine 
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soon had a different appearance in every detail. The 
old-style engine bed, which looked like a coffin with two 
low sides and a crosspiece at each end, he discarded al- 
together. Figs. 9, 10, 11 and 12 show the gradual devel- 
opment of the final standard, the familiar girder frame. 
First came the box-type frame, which had the shape 
of the letter U. The front end served as a bearing for 
the crankshaft, and the rear end carried the cylinder 
on one side and the valve gear on the other. The guides 
were bolted to the side of the frame. The open top 
of the frame was closed with a polished mahogany cover. 
It is said that engineers found it convenient to lay tools 
and things inside of the U frame, and when more than 
full they had some bother to make the lid fit nicely. 
Corliss later changed the design, turned it upside down, 


or 


right. One of the first, a 180-hp. unit, was installed in 
a flour mill and the mill people agreed to give Corliss 
the savings over the old engines for a period of five 
years. Corliss realized from this outfit the sum of 
$19,734.22. A few more such contracts put him in 
shape to pay for his $100,000 lawsuits. 

After the first success in economy, Corliss made the 
most daring guarantees for his engines the world had 
ever heard of. In 1852 he got a contract for an en- 
gine to drive a rail mill that he guaranteed would de- 
velop one-third more power than the old engine and 
at the same time reduce the daily coal bill from five 
tons to two tons, and in case of failure he would pay 
a penalty of not less than $1 for each pound of coal 
used in excess of his guarantee. A still bolder guaran- 
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FIG. 14 


FIGS. 13 TO 15. EARLY AND LATER DESIGNS CONTRASTED 


Fig. 13—One Corliss engine that supplanted a Sickles, Fig. 14—Shows an indicator diagram from each. 
Corliss of late design 


and the worry of the engineer in fitting the lid prop- 
erly was done away with. Then came the girder, a 
frame extending between the main bearing and the 
cylinder, and carrying also the crosshead guide; the 
whole engine standing on the foundation instead of 
lying down, showing good proportions and graceful 
lines. Fig. 18 shows a 32 x 84-in. engine installed in 
1853, in a cotton mill, to replace a Sickles poppet-valve 
engine that had been in operation only 23 years, and 
guaranteed to effect a saving of 50 per cent. at the 
coal pile. Fig. 14 shows indicator diagrams from the 
competing engines and why Corliss effected the big 
saving. If Sickles had studied the poppet engines 
abroad and improved on his design, he could have made 
the road for Corliss far more difficult. Fig. 15 shows 
a highly developed horizontal engine. 

Corliss met with considerable difficulty in finding cus- 
tomers for his first engines; people were prejudiced 
against the new machine. The valve gear was con- 
sidered too complicated, and fear was expressed that 
it would not stand up under the working strain. No- 
body believed in the advantages claimed by Corliss. To 
overcome this terrible resistance and secure orders for 
his shop, Corliss introduced his engines by giving them 
away and receiving as payment therefor only the sav- 
ings effected over and above the old-time machines. 
This plan of introducing his engine proved to be all 


Fig. 15—A typical 


tee was made in another case. He furnished a 200- 
hp. engine for a certain concern for the modest price 
of $7100 (almost seven times as much as what an en- 
gine of that size could have been purchased for a few 
years ago) to replace an old one of the same size which 
was using over nine tons of coal per day. Corliss 
guaranteed that his engine would not use more than 
four tons, and he would pay $5000 for every ton of coal 
used in excess of his guarantee. Those daring guaran- 
tees soon established such a reputation for the engine 
that almost any price that Corliss asked would be paid. 
These fabulous guarantees would look suspicious to en- 
gineers of today, but notice that Corliss never guaran- 
teed that his engine would save a certain amount in 
steam consumption per indicated horsepower-hour. He 
guaranteed the saving at the coal pile only. He was wise 
in doing so, for if based on the steam consumption his 
guarantee would never have been so big and blustering. 
Corliss was not only a remarkably great engineer, but 
also a remarkably shrewd business man. The way he in- 
troduced his engine and the manner he advertised are 
proof of that. He had a keen eye for the things going on 
in the boiler room. He knew then, as we know now, that 
when a boiler is forced by unskilled hands, much fuel 
is wasted, that when a boiler is fired moderately the 
chances for obtaining drier and consequently less costly 
steam are far better; therefore he knew that when his 
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engine would be hitched to a battery of overworked 
boilers those boilers would be greatly relieved and a 
great saving effected right there in the boiler room. 

It is a recorded fact that Corliss believed in ample 
boiler capacity, believed in “lots of boiler capacity.” 
Boilers furnishing steam to his engines generally had a 
snap. In those plants installed and guaranteed by Cor- 
liss only from one-half to one-third as much steam per 
square foot of heating surface was generated as in boil- 
ers of other plants. He also believed in superheated 
steam, and all boilers furnished by him were arranged 
for that purpose. Another condition that existed in 
those days when Corliss made his bewildering guaran- 
tees was that the old engines were too small to handle 
the load economically, a condition naturally in favor of 
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he saw to it that his engine rapidly became the stand- 
ard mill engine. The first engines built by Corliss were 
of the walking-beam type, but he soon devoted himself 
to the development of the horizontal type and achieved a 
wonderful success. He also built a number of pumping 
engines; the first one was for the City of Providence, 
R. I. This machine had five horizontal steam cylinders 
and five horizontal double-acting pumps, evenly spaced 
around one central vertical shaft. There was no dead- 
center, no flywheel and no limit to the slow speed which 
the pump could run. It could run as slow as one revolu- 
tion in five minutes. In 1857 Corliss built his first 
cross-compound engine with steam-jacketed cylinders. 

In 1870 the Corliss patents became public property, 
and a number of firms throughout the land began to 
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FIGS. 16 TO 20. SECTIONAL VIEWS OF THE CENTENNIAL ENGINE, CYLINDER, VALVES AND AIR PUMPS 
Fig, 16—General outline. Fig. 17—Cylinder, showing position of valves. Fig. 18—Design of valves. Fig. 19—Two views 
of condenser and air pump. Fig. 20—-Wooden packing for air-pump plungers. 


the new Corliss engine replacing such overloaded units. 
From this consideration we see that the enormous sav- 
ing guaranteed and fulfilled by Corliss was not alto- 
gether due to the Corliss engine alone, but that a good 
portion of it must be credited to the changes in the 
boiler room and to the old engines being overloaded. 
Corliss not only made unusual guarantees as to econ- 
omy but also as to perfect regulation of speed, which 
merit was of almost as much value to a cotton mill as the 
saving of fuel. The spindles of a spinning machine re- 
volve with great rapidity, and a variation of speed at the 
engine will be many times multiplied by the time the 
motion reaches the fast-running spindle. If the spindle 
is driven faster than intended, bad work is the result, 
if it is driven too slow, diminished production is the 
consequence. The old-fashioned engines were not very 
satisfactory in governing. The Corliss engine was su- 
perior, and Corliss was not slow in guaranteeing it, and 


build Corliss engines. A few shops had been licensed 
by Corliss, but comparatively few engines were built 
outside of his works. He charged a license fee not only 
to outside builders, but also to the firm in which he was 
a partner. The fee was a dollar and a half per square 
inch piston area of cylinders over 24 in. diameter, and 
two dollars per square inch area for cylinders under 24 
in. To save the 50c. on each square inch, the first 
cylinders had large diameters and short strokes, but 
after the expiration of the patents a marked increase 
in the length of the stroke with a corresponding de- 
crease in bore is noted. 

Fig. 16 is a line drawing of the Centennial Engine 
of 1876, and Figs. 17, 18, 19 and 20 are sectional details. 
This is no doubt the most famous engine ever built 
and was considered when new the most magnificent 
piece of work in the art of steam engineering. It was 
enthusiastically praised by all who saw it, and the Euro- 
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pean engineers credited it an unsurpassed masterpiece 
of human possibility and the most excellent representa- 
tive of American steam engineering. The engineering 
press has referred to this engine times innumerable. I 
shall, therefore, make mention of only such parts as 
will be of general interest. 

The “Centennial” was a vertical twin engine of the 
walking-beam type. Each side could develop about 700 
hp., at 36 r.p.m., but in Philadelphia it was not called 
upon to do more than 400 hp. altogether, and it was 
operated with a steam pressure of from 15 to 22 lb. per 
sq. in., although it was intended to use 45 lb. The whole 
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in. long, cored hollow and operated by T-head valve 
stems. The ends of the valves were cylindrical for a 
short distance to serve as guides. Port area was +; 
of the piston area for the steam valves and twice that 
amount for the exhaust valves. Each half of the en- 
gine had its own condenser and air pump, of the vertical 
type. 36 in. diameter and 24 in. stroke, operated from 
the walking beams. The packing was made of wood, 
as shown in Fig. 20, pieces being joined together in a 
peculiar manner to break the joints. 

I had the good fortune to see this engine in opera- 
tion one whole day in the Pullman works. It stood in 


FIG. 21. THE CENTENNIAL ENGINE AT THE PULLMAN WORKS 


engine weighed 607 tons, and it required a train of 35 
cars to ship it: The walking beams, of elegant design, 
had the form of wings, were 27 ft. long and 9 ft. high 
in the center, and weighed 11 tons each. The flywheel 
was a gear-wheel, the largest ever made, almost 30 ft. 
in diameter. It had 216 teeth and weighed 56 tons. The 
connecting-rods were 25 ft. long, 10 in. thick in the 
center, and were forged out of 9500 old horseshoes. 
The cranks were made of solid bronze highly polished 
and weighed 5 tons each. The cylinders were 40 in. 
diameter and 10 ft. stroke, steam jacketed. The valves 
were in the heads and clearance space was reduced to a 
minimum. The valves were 12 in. diameter and 52 


a room 84 ft. square by 66 ft. high kept like a palace. 
The engine generally delivered 1400 or 1500 hp., but» 
one time it was called upon to deliver 2500 hp. One 
man’s time was continually occupied in keeping the 
engine oiled. To refill the oil cups on the four extreme 
pins of the walking beams, it was necessary to shut 
the engine down every six hours. The engineer stopped — 
the engine at a certain position and the oiler refilled _ 
two cups, then he turned the engine half a turn, and - 
‘the other two cups were filled. In the fall of 1910 this 
famous engine, after a continuous service of over 30 
years, was shut down for the last time and forever. 
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Zone System for the Distribution of 
Bituminous Coal 


By order of the Fuel Administration, the distri- 
bution of bituminous coal for the year beginning 
April 1, 1918, will be controlled by a zone system, 
which is intended to reduce the burden on the 
railroads, facilitate shipment of coal, and keep 
all the mines working at full capacity. 


of last winter was the lack of adequate transporta- 

tion facilities. Under the plan of distribution 

then followed, a consumer in any part of the country was 

= free to order his coal supply from any producing district, 
regardless of the length of haul involved. As a conse- 
quence, it often happened that cars and locomotives were 
engaged in delivering coal to distant regions that could 
have been served far more quickly from fields near by. 
: Obviously, this complete freedom of choice as to the 
: source of coal used led to cross-hauling in addition to 
4 the utilization of railroad equipment in-unnecessarily 
long hauls, the result being a great waste of transporta- 


Ten factor that loomed largest in the fuel crisis 


tion power. To prevent this needless waste and make 
possible an increased production to meet the war de- 
: mands, the United States Fuel Administration, in eon- 
a5 junction with the Director General of Railroads, has an- 
me nounced a zone system for the control of bituminous- 
e coal distribution for the year beginning Apr. 1, 1918. 


eo The zone system was adopted only after prolonged 
conferences with coal producers, jobbers and consumers, 
as well as with the traffic and operating officials of the 
: . railroads. Briefly explained, it divides the country into 
a a number of zones, each of which must obtain its coal 
: supply from mines that are relatively near, thus pre- 
fs venting abnormal and wasteful transportation move- 
. ments, insuring more nearly equal distributicn of cars 

to the mines and more steady employment of mine labor. 
Of course, so radical a change in the methods of con- 
ne ducting the coal business will cause some inconvenience 
. to producers and consumers, and will involve additional 
. expense in some cases. For example, the producers of 
. Pocahontas coal may no longer ship their output to 
. Chicago and Western points by rail; as a result, they 
must find new markets in the East. Those plants in 
3 and around Chicago that have been burning West Vir- 
ginia coal will be compelled to substitute Illinois coal, 
: which can be obtained with less than half as long a haul. 
4 As the two fuels are of very different characters, 
changes in the boiler settings and methods of firing will 
have to be made, which will entail expense. 

It is the hope of the Fuel Administration, however, 
that the consumer and the producer will bear these un- 
se avoidable inconveniences in the realization that the re- 
i adjustment of the distribution of coal is for the welfare 


ZONE NO. 1 
RESTRICTED TO FOLLOWING COALS 
—North Dakota, South Dakota, docks. 
BOUNDARIES—Northern and Western: & S 


Lake Superior and Canada; North Dakota 
state line and South Dakota state line to 


Ortonville, Minn. 


via G. B. & W. R 


Southern and Eastern: 
From Ortonville via C. M. & St. P. Ry. 
through Granite Falls and Benton Junc- 
Minneapolis, thence via M. St. P. 
M. Ry. through Chippewa Falls and 
to Amherst Junction, 

to Kewaunee, Wis. ; 


of the nation. In other words, they are appealed to 
on the grounds of patriotism. 

There are exceptions to the conditions imrposed by the 
zone system. Certain industries require coals of par- 
ticular quality or characteristics, as, for example, by- 
product, gas, blacksmith and metallurgical coals. If a 
consumer needs coal of one of these kinds and is unable 
to obtain it from the producing districts that are per- 
mitted to ship into the zone in which he is located, per- 
mits will be issued to allow the special-purpose fuel to 
be brought in from other districts. 

The zone system does not affect the following bitu- 
minous coal: 

1. Coal for railroad fuel, for which special arrange- 
ments will be made by the Fuel Administrator and the 
Director General of Railroads. 

2. Coal for movement on inland wahertaata which is 
in no way restricted by the system. 

3. Coal delivered to Canada, which is subject to regu- 
lations of the Fuel Administrator. 

To enable the consumer of bituminous coal to deter- 
mine the districts from which he may obtain his fuel 
and to show the producer the zones in which he may 
sell his output, the map has been prepared. 

It will be seen that the entire territory of the United 
States has been divided into a large number of irregu- 
lar zones or sections, colored differently so that they 
may readily be distinguished one from another, and each 
marked with a key number. Each of these separately 
numbered zones has certain definite boundary lines and 
is restricted to the use of coals from certain districts. 
The Key to Consuming Zones gives a complete list of 
all the zones shown on the map, states the districts 
from which they may obtain coal, and defines the bound- 
aries of each zone. 

If a consumer wishes to find out what coals are avail- 
able for his use, he locates on the map the zone in which 
he lives and notes its number. Then, in the Key to Con- 
suming Zones, under that zone number, he will find the 
list of producing districts from which he can obtain 
coal. In case there is any doubt as to the number of the 
zone in which he lives, reference to the boundaries given 
in the key will at once decide the point. Following this 
key is a list of the meanings of the abbreviations and 
terms used in the key. 

The Key to Producing Districts is intended to show 
the producer the several zones in which he may market 
his product. He knows the district in which his mine 
is located, and on referring to this key he finds the 
numbers of the zones, as shown on the map, into which 
the output from his mine may be sent. 

A wall map of large size, showing the same zoning in 
fuller detail, may be obtained from the Coal _one Map 
Co., Glen Echo, Md. 


KEY TO CONSUMING ZONES 


western banks of Lakes Michigan and Huron. 
ZONE NO. 2 
RESTRICTED TO FOLLOWING COALS 


—Illinois (summer only), docks, North Da- 
kota, South Dakota, Iowa (to points in 
Iowa only). 


thence 


P 
< 
- 


May 14, 1918 


BOUNDARIES—Northern: From Ke- 
waunee, Wis., via G. B. & W. R. > to Am- 
herst Junction, thence via M. St. & S. S. 
M. Ry. through Abbotsford and 
Falls. Wis., to Minneapolis, Minn., thence 
via C. M. & St. P. Ry. through Benton 
Junction and Ortonville, Minn., to the Min- 
nesota-South Dakota state line. Western: 
Minnesota-South Dakota state line. South- 
ern: Commencing at South Dakota-Minne- 
sota-Iowa state line east to the C. R. IF. 
& P. Ry. line running through Gordonsville, 
Minn., and Northwood, Iowa, thence south 
via that line to Mason City, Iowa, thence 
east via C. M. & St. P. Ry. through Me- 
Gregor, Iowa, Madison and Watertown to 
Milwaukee, Wis. Eastern: Lake Michigan 
from Kewaunee to Milwaukee, Wis. 
ZONE NO. 3 

RESTRICTED TO FOLLOWING COALS 
—Illinois, Kentucky (Western), Indiana, 
docks. 

BOUN DARIES—Northern and Western: 
From Milwaukee, Wis., via C. M. & St. P. 
Ry. to Waukesha, thence via M. St. P. & 
S. S. M. Ry. to Illinois-Wisconsin state line. 
Eastern and Southern: From Milwaukee, 
Wis., via Lake Michigan (west bank) to 
Illinois-Wisconsin state line, thence via 
that line to M. St. P. & S. S. M. Ry. 


ZONE NO. 4 


RESTRICTED TO FOLLOWING COALS 
—Illinois, Kentucky (Western), docks. 

BOUNDARIES—Northern: Via C. M. & 
St. P. Ry. from Milwaukee, Wis., through 
Watertown to Madison, Wis. Southern: 
Via C. M. & St. P. Ry. from Milwaukee, 
we through Milton Junction to Madison, 


ZONE NO, 4A 


RESTRICTED TO FOLLOWING COALS 
—lIllinois, docks. 


BOUNDARIES—Northern and Western: 
From Milwaukee, Wis., via C. ey 4 
P. Ry. through Milton Junction to Madison, 
Wis., thence via I. C. R. R. to Dixon, Ill. 
Eastern and Southern: From Milwaukee, 
Wis., via C. M. & St. P. Ry. through Elk- 
horn to Beloit, Wis., thence via C. & N. W. 
Ry. through Belvidere and to 
Dixon, Il. 
ZONE NO. 5 


RESTRICTED TO FOLLOWING COALS 
—Iowa, Kansas, Illinois, Missouri, Okla- 
homa, Arkansas. 


BOUNDARIES—Northern = Eastern: 
From Sioux City, Iowa, via C. & St. P. 
Ry. through Rock Valley and “Spencer to 
Nora Junction, thence via C. R. & P. Ry. 
to Cedar Rapids, thence via C. Mi. & St. P. 
Ry. through Sigourney to Ottumwa, thence 
va Ry... te Keokuk, Iowa, 
thence via Missisippi River to Missouri- 
Arkansas state line. Western and South- 
ern: From Sioux City, Iowa, via C. M. 
St. P. Ry. through Manilla and Adel to 
Des Moines, Iowa, thence via C. B. & Q. 
R. R. xo Albia, thence via W. Ry. to Mo- 

ravia, Iowa, thence via C. M. & St. P. Ry. 
to Chillicothe, Mo., thence via W. Ry. to 
Moberly, thence via M. K. & T. Ry. through 
New Franklin to North Jefferson City, 
thence via western boundary of Cole, Mil- 
ler and Pulaski Counties to St. L: s. 
Ry., thence via St. L. S. F. Ry. through 
Springfield and Neosho to Missouri-Okle- 
homa state line, thence south to Arkansas- 
Missouri-Oklahoma state line, thence east 
via} Arkansas-Missouri state line to the Mis- 
sissippi River. 

ZONE NO. 6 


RESTRICTED TO FOLLOWING COALS 
—Illinois, Kentucky (Western). 

BOUNDARIES—Northern and Western: 
—From Arthur, Ill., via P. Cc. C. & St. 
L. R. R. to Decatur, Ill., thence via I. C. 
R. R. through Centralia to Cairo, III, 
thence via Mississippi River to Memphis, 
Tenn. Eastern and ey From Ar- 
thur, Tll., via C. & E. R. R. through Ma- 
rion to Joppa, Ill., ARN. via Ohio River 
to Cairo, Ill, and thence via I. C. R. R: 
throage Clinton and Fulton, Ky., and Dyers- 
burg, Tenn., to Memphis, Tenn. 


ZONE NO. 6A 


RESTRICTED TO FOLLOWING COALS 
—lIllinois, Kentucky (Western), docks. 
BOUNDARIES—Northern: From Madi- 
to Woodman, Wis., via C. M. & 
P. Ry. Southern: From Madison, orate 
e Woodman, Wis., via C. & N. W. Ry 


ZONE NO. 7% 


RESTRICTED TO FOLLOWING COALS 
—lIllinois, Iowa (to points in Iowa only). 

BOUNDARIES—Northern and Eastern: 
From Nora Junction, Iowa, via C. M. & 
St. P. Ry. to Woodman, Wis., thence via 
Cc. & N. W. Ry. to Madison, ‘Wis., thence 
1% I. Cc. R. R. to Freeport, Ill., thence 

R. R. to Dixon, Ill., thence via C. & N 

we ‘Ry. through Nelson_to Peoria, thence 
via P. Cc. Cc. & St. L. R. R. to Decatur, 


POWER 


thence via I. C. R. R. through Centralia to 
Cairo, Ill. —— From Nora 
Junction, Iowa, via C. R. & P. Ry. to 
Cedar Rapids, thence via Mm. St. 
Ry. to Ottumwa, thence via C. R. I. & P. 
Ry. to Keokuk, Iowa, thence east of the 
Mississippi River to Cairo, Ill. 


ZONE NO. 8 


RESTRICTED TO FOLLOWING COALS 
—lIllinois, Indiana. 

BOUN DARIES—Northern and Eastern: 
From Dixon, Ill, via I. C. R. R. to De- 
eatur, Ill. Western and Southern: From 


Dixon, Ill., via C. & N. W. Ry. through. 


Nelson to Peoria, Ill, thence via P. C. C 
& St. L. R. R. to Decatur, Ill. 


ZONE NO. 9 
RESTRICTED TO FOLLOWING COALS 
—Illinois, Indiana, Kentucky (Western). 


BOUNDARIES—Northern and Western: 
From Waukesha, Wis., via C. M. & St. P. 
Ry. to Beloit, Wis., thence via C. & N. W. 
Ry. through Belvidere, Sycamore, DeKalb, 
to Dixon, Ill, thence via 1. Cc. R. R. to 
Decatur, Ill., thence via P. C. C. & St. L. 
R. R. to Arthur, thence via C. & E. Ll. R. R. 
through Mt. Vernon to Joppa, Ill. Eastern 
and Southern: From Waukesha, Wis., via 
M. St. P. & S. . Ry. to Wisconsin- 
Illinois state line, thence via this line to 

ke Michigan, thence via Lake Michi- 
gan to Michigan City, Ind., thence via «* 
I. & L. Ry. to San Pierre, thence via N. 
Y. C. RR. to Wheatfield, thence via C. & 
E. I. R. R. through Brazil and Otter Creek 
Junction through Vincennes to Evansville. 
Ind., thence both sides of the Ohio River, 
Evansville, Ind., to Joppa, IIl. 


ZONE NO. 10 

RESTRICTED TO FOLLOWING COALS 
—Indiana, Illinois (Danville district on 
Wabash Ry. only). Kentucky (Western, to 
Jeffersonville and New Albany only). 

BOUN DARIES—Northern and estern: 
From San Pierre, Ind., via N. 5.4 
to Wheatfield, thence via C. & BE. T RR. 
through Brazil, Otter Creek Junction and 
Vincennes to Evansville, Ind. Eastern and 
Southern: From San Pierre, Ind., via C. 
I. & L. Ry. to New Albany, Ind., thence 


along northern bank of Ohio River to 
Evansville, Ind. 


ZONE NO. 11 


RESTRICTED TO FOLLOWING COALS 
—Virginia (Ll. & N. R.R.), Tennessee (M. 
R.R.), West Virginia (Southern), Illinois, 
Indiana, Kentucky (Eastern and Western). 

BOUN DARIES—Southeastern: From San 
Pierre, Ind., via N. Y. C. R.R. north to 
South Bend, Ind., thence via M. C. R.R. 
to Michigan-Indiana state line. Western 
and Northern: From San Pierre, Ind., 
north to Michigan City, thence along Lake 
Michigan and Indiana-Michigan state line 
to M. C. R. R. from South Bend, Ind., to 
Niles, Mich. 

ZONE NO. 12 


RESTRICTED TO FOLLOWI. @ COALS 
—Indiana. Illinois (Danville district on 
Wabash Ry. only). 

BOUNDARIES — Northeastern — Fro:n 
Monon, Ind., via C. TI. & L. Ry. to in- 
dianapolis, Ind., thence via C. (. C. & St. 
L. Ry. through Greensburg to North Ver- 
non, Ind., thence via P. C. Cc. & St. L. 
RR. to Madison, Ind. Southwestern: 
From Monon, Ind., via C. I. & L. Ry. to 
Louisville, Ky., thence via Ohio River to 
Madison, Ind. 

ZONE NO. 13 


RESTRICTED TO FOLLOWING COALS 
—Kentucky (Western). 


BOUNDARIES—Northern and Eastern: 


From Cairo, Ill., along Ohio River (north 
a to Louisville, Ky., thence south via 
N. R from Louisville through 
‘Sealed Green, Ky., including Glasgow and 
Scottsville branches, to Kentucky-Tennes- 
see state line. Western and Southern: From 
Cairo, Ill., via I. C. R.R. through Fulton, 
Ky., to ’Kentucky-Tennessee line, 
thence east via state line to L. & N. R.R. 
running from Franklin, Ky., to Mitchell- 
ville, Tenn. 
ZONE NO. 14 
RESTRICTED TO FOLLOWING COALS 


—Indiana, Kentucky (Eastern), West Vir- 
ie (Northern and Southern), Virginia 
(L. & N.), Tennessee (M. R.R.), Michigan, 
Ohio (on G. R. & I. Ry. only). 

BOUNDARIES—Northern and Western: 
From Mackinaw City, east bank of Lake 
Michigan, to Benton Harbor, Mich., thence 
via C. C. C. & St. Ry. to Niles, thence 
via M. C. R.R. to Michigan- -Indiana state 
line. Eastern and Southern: From Macki- 
naw City via G. R. & I. Ry. and branches 
to Michigan-Indiana state line, thence west 
via state line to M. C. R.R. running from 
Nites to South Bend, Ind 
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ZONE NO. 15 


RESTRICTED TO FOLLOWING COALS 
—TIllinois, Indiana, Kentucky (Eastern and 
Western), West Virginia (Northern and 
Southern), Virginia (L. & N.), Tennessee 
(M. R.R.), Michigan. 


BOUN DARIES—Northern and Western: 
From Benton WHarbor, Mich., via Lake 
Michigan to Indiana-Michigan state line. 
Eastern and Southern: From Benton Har- 
bor, Mich, via C. C. C. & St. L. Ry. to 
Niles, thence via M. C. R.R. to Indiana- 
Michigan state line, thence west via state 
line to Lake Michigan. 


ZONE NO. 16 


RESTRICTED TO FOLLOWING COALS 
—Indiana, Illinois (Danville district on 
Wabash Ry. only), Kentucky (Eastern), 
West Virginia (Southern). 


BOUN DARIES—Northern: Michigan-In- 
diana state line from G. R. & I. Ry. west to 
M. Cc. R. R. running from Niles, Mich. to 
South Bend, Ind. Western: Via N. Y. C. 
R. R. South Bend to San Pierre, thence via 
CC. & Ry. to Indian- 
apolis, thence via C. C, & &. Ry.. 
to G Ind. Eastern: 

R. & I. Ry. from Michigan state line 
i to Richmond, Ind., thence via P. C. C 
& St. L. R. R. to Greensburg, Ind. 


ZONE NO, 17% 


RESTRICTED by FOLLOWING COALS 
—Virginia (L. & N. R.R.), Kentucky (East- 
ern), Tennessee (M. R.R.), West Virginia 
(Southern). 


BOUN DARIES—From Cincinnati north 
via P. C. C. & St. L. Ry. to Richmon4, 
Ind., thence west to Rushville, Ind., thence 
south via C Cc. & lL. BR. through 
Greensburg, thence east to Cincinnati, O. 


ZONE NO. 18 
RESTRICTED TO FOLLOWING COALS 
—Virginia (lu. & N. R.R.), Kentucky 
(Southern), Tennessee (M. 
BOUN DARIES—Northern and Western: 
Cincinnati, Ohio, via C. C. C. & St. L. Ry. 
through Greensburg, to North Vernon, Ind., 
thence via P. C. C.'& St. L. R.R. to Madi- 
son, Ind. Eastern and Southern: North 
bank Ohio River, Cincinnati, Ohio, to Madi- 
son, Ind. 
ZONE NO. 19 
RESTRICTED TO FOLLOWING COALS 


—Kentucky (Eastern), Tennessee (M. 
R.R.), West Virginia (Southern, also East- 
ern, to points on C. & O. Ry. from Cat- 
lettsburg, Ky., to Cincinnati, Ohio). 


BOUNDARIES—Northern and Eastern. 
From Louisville, Ky., via Ohio River and 
Big Sandy River to Kentucky-Virginia- 
West Virginia state line Western and 
Southern: From Louisville, Ky., to Le- 
banon Junction to Bowling Green, Ky., to 
Mitchellville, Tenn., including Glasgow and 
Scottsville (Kentucky) branches, thence 
via Kentucky-Tennessee' state line and 
Kentucky-Virginia state line via Tug River 
to Big Sandy River. 


ZONE NO. 20 


RESTRICTED TO FOLLOWING COALS 
—Virginia (L. & N. R. R.). Kentucky, 
(Eastern), Tennessee (M. R.R.). West Vir- 
ginia (Northern and Southern), Indiana, 
Illinois (Danville district on Wabash Ry. 
to points in Indiana only), Ohio, Michigan. 


BOUNDARIES—Southern and astern: 
From Richmond, Ind., east via P. 
& St. L. R. R. to Ohio state line, thence 
north via state line to Michigan state line, 
thence via N. Y. C. R. R. to Jackson, Mich., 
thence via M. C. R.R. to Lansing, thence 
via P. M. Ry. through Ionia to Howard 
City, Mich. Western: From Howard City, 
Mich., via G. R. & I. Ry. through Fort 
Wayne to Richmond, Ind. 


ZONE NO. 21 


RESTRICTED TO FOLLOWING COALS 
—Virginia (L. & N. R.R.), Kentucky (East- 
ern), Tennessee (M. R.R.), West Virginia 
(Northern and Southern), Ohio, Michigan 


BOUNDARIES—Northern and Eastern: 
From Mackinaw City, Mich., along the east- 
ern boundary of Michigan (iower peninsula) 
and Ohio to Toledo, Ohio, thence via C. C. C, 


& St. L. Ry. through Bellefontaine to Da: ve. 


ton, Ohio. Western and Southern: Fron 
Mackinaw City, Mich., via G. R. & I. Ry. 
to Howard City, thence via P. M. Ry. 

through Ionia to Lansing, Mich., thence 
via M. C. R.R. to Jackson. thence via N. 
Y. Cc. R.R. to Indiana-Michigan-Ohio state 
line, thence south along state line and P. C. 


c. & St. L. R. R. running from Richmond, 
Ind., to Dayton, Ohio. 


ZONE NO. 22 


RESTRICTED TO FOLLOWING COALS 
—Virginia (L. & N. R.R.), Kentucky, (East- 
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ern), Tennessee (M. R.R.), West Virginia 
(Southern), Ohio. 

BOUN DARIES—From Cincinnati, Ohio, 
north via C. C. C. & St. L. Ry. to Dayton, 
Ohio, thence via P. Cc. Cc. & St. L. RR. 
west to Richmond, Ind., thence southeast 
P. c. Cc. & St. L. R.R. to Cincinnati, 


ZONE NO. 23 


RESTRICTED TO FOLLOWING COALS 
—Kentucky (Northeastern). West Vir- 
ginia (Northern and Southern, also East- 
ern, along main lines of C. & O. Ry. and 

& W. Ry. to Columbus and Cincinnati, 
Ohio) Ohio. 

BOUNDARIES—Northern and Eastern: 
From Toledo, Ohio, via south bank of Lake 
Erie to Sandusky, Ohio, thence via P. °*°. 
Cc. & St. L. R.R. through Columbus, thence 
via N. & W. Ry. through Circleville to 
Chillicothe. Western and Southern: From 
Toledo, Ohio, via C. C. C. & St. L. Ry. 
through Serngnes to Dayton, Ohio, thence 
via B. & O. R. through Washington Cc. 
H. to Chillicothe Ohio. 


ZONE NO. 24 


RESTRICTED TO FOLLOWING COALS 
—Kentucky (Northeastern), West Virginia 
(Southern, also ~ a along main lines 
of C. & O. Ry. and & W. Ry. to Colum- 
bus and Cincinnati, Ohio. 


BOUNDARIES—Northern and Eastern: 
From Dayton, Ohio, via B. & O. R.R. 
through Washington c. H. to Chillicothe, 
thence via N. & W. Ry. to Waverly, thence 
via C. & O. Northern Ry. to Portsmouth. 
Western ond Southern: From Dayton, Ohio, 
via C. Cc. C. & St. L. Ry. to Cincinnati, Ohio, 
thence via north bank of Ohio River to 
Porstmouth, Ohio. 


ZONE NO. 25 


RESTRICTED TO FOLLOWING COALS 
—West Virginia (Northern, also Eastern, 
along main lines of C. & O. Ry. and N. 
& W. Ry. to Columbus and Cincinnati, 
Ohio), Ohio. 

BOUN DARIES—Northern and Eastern: 
From Bucyrus, Ohio, via T. my. 
to Thurston, Ohio, thence via Z. & W. Ry. 
through Fultonham to Zanesville, thence 
via Z. & W. Ry., K. & M. Ry. to Athens. 
Western and Southern: Bucyr ls, 
Ohio, via P. C. C. & St. L. R.R. to Marion, 
Ohio, thence via H. V. Ry. to Columbus, 
thence via N. & W. Ry. to Chillicothe 
thence via B. & O. Ry. to Athens, Ohio. 


ZONE NO. 26 
— TO FOLLOWING COALS 
oO. 


BOUNDARIES—Northern and Eastern: 
From Sandusky, Ohio, via south bank of 
Lake Erie to Lorain, thence via W. & L. 
E. Ry. through to 
Junction, thence via P. & W. Ry. 
through Mingo Junction to Ohio Vimaeee: 
Southern and Western: From Sandusky, 
Ohio, via P. C. C. & St. L. R.R. to Bucyrus, 
Ohio, thence via T. & O. C. Ry. to Thurston, 
Zanesville to Athens, thence 
via K. . through Athens to Middle- 
port, Ohio River (north bank) 

. & W. V. Ry. opposite Mingo Junction. 


ZONE NO. 27 


RESTRICTED TO FOLLOWING COALS 
—Pennsylvania, Ohio. 

BOUNDARIES—Northern and Western: 
Along south bank Lake Erie from Con- 
neaut, Ohio, to Lorain, Ohio, thence via 
Ww. L. E. Ry. through Wellington to 
Pittsburgh Junction, thence via P. & W. 
Vv. Ry. through Mingo Junction to Ohio 
River. Eastern and Southern: From Con- 
neaut, Ohio, -via Pennsylvanta-Ohio state 
line to East Liverpool, Ohio, thence via 
Ohio River to P. & W. V. Ry. at a poirit 
opposite Mingo Junction. 


ZONE NO. 28 


RESTRICTED TO FOLLOWING COALS 
-—-Na change contemplated in this plan. 
except that low-volatile coal in_ the 
Pocahontas, Tug River and New River 
districts on the N. & W. R. R. and 
the C. & O. Ry. and the Virginian Ry., and 
Clinch Valley districts in Tazewell and 
eastern Russell Counties along the N. & 
W. R. R., also high-volatile east of Charles- 
ton, W. Va., on C. & O. Ry. and east of 
Taeger, W. Va., on N. & W. R. R. will be 
restricted to the District of Columbia, (ex- 
cept C. & O. Ry.) Virginia, (including tide- 
water terminals) also points in West Vir- 
= on the or line of the C. & O. 

y. and N. & V R. east and west bound 
and Virginia Rye east bound. 


BOUNDARIES—All territory east an‘1 
northeast of Ohio, Kentucky and Virginia, 
including New England. 


ZONE NO. 29 


RESTRICTED TO FOLLOWING COALS 
—Ohio, West Virginia (Northern, also 


POWER 


the C. & O. Ry. and N. & W 


BOUN DARIES—Northern and Eastern: 
From Chillicothe, Ohio, via B. & O. R.R. 
to Athens, thence via K. & M. Ry. to Mid- 
dleport, thence via Ohio River (north bani) 
to Ironton, Ohio. Western and ae mage 
From Chillicothe, Ohio, via N. & W. Ry. ¢ 
Waverly, thence via ‘C. oO. N. Ry. 
Portsmouth, thence via Ohio River Gaeote 
bank) to Ironton, Ohio. 


ZONE NO. 30 


RESTRICTED TO FOLLOWING COALS 
—No change. 

BOUN DARIES—AIll territory west of the 
following state lines: North Dakota, South 
Dakota, Nebraska, Kansas, Oklahoma and 


Texas. 
ZONE NO. 31 


RESTRICTED TO FOLLOWING COALS 

—North Dakota, Wyoming, Montana and 
a fields east of the Rocky Mountains, 
ocks. 


BOUNDARIES—AIll territory in North 
Dakota west of the Missouri River. 


ZONE NO. 32 


RESTRICTED TO FOLLOWING COALS 
—North Dakota, South Dakota, Wyoming, 
Montana, docks. 

BOUN DARIES—Northern, Western and 
Southern: North boundary of North 
Dakota to Montana, thence south to and 
via Missouri River to Mobridge, S. D., 
thence via C. M. & St. P. Ry. through 
Aberdeen to Bigstone City, S. D. Eastern: 
East boundary of North Dakota, thence via 
Minnesota-South Dakota state line to Big- 
stone City, S. D. 

ZONE NO. 33 

RESTRICTED TO FOLLOWING COALS 
—South Dakota, Wyoming, Montana and 
other fields east of the Rocky Mountains, 
North Dakota, docks. 

BOUNDARIES—Northern and Eastern: 
From Montana-North Dakota-South Da- 
kota state line to the Missouri River, thence 
via Missouri River to South Dakota-Ne- 
braska state line. Western and Southern: 
Western and southern state boundary of 
South Dakota. 


ZONE NO. 34 
RESTRICTED TO FOLLOWING COALS 
—North Dakota, South Dakota, Wyoming, 
Montana, Illinois (summer), docks. 
BOUNDARIES — Southwestern: From 
Mobridge, S. , Via Missouri River to 
Sioux City, Ta. Northern 
From Mobridge, S. D., via C. St. P. 
Ry. through Aberdeen, S. D., ne 
City, S. D., thence via Minnesota-South 
Dakota state line and Iowa-South Dakota 
state line to Sioux City, Ja. 


ZONE NO. 35 
RESTRICTED TO FOLLOWING COALS 
—lIowa, Kansas, Missouri, Arkansas, Okla- 
homa, Colorado and other fields east of the 

Rocky Mountains, Wyoming. 
BOUNDARIES—Entire state of Ne- 


braska. 
ZONE NO. 36 


RESTRICTED TO FOLLOWING COALS 
—Kansas, Missouri, Towa, Arkansas, Okla- 
homa, Colorado (Southern). 


BOUNDARIES—Entire state of .Kansas. 
ZONE NO. 37 


RESTRICTED TO FOLLOWING COALS 
—Oklahoma, Missouri, Arkansas, Kansas, 
Colorado, New Mexico, Texas. 


BOUNDARIES—Entire state of Okla- 


homa. 

ZONE NO. 38 
RESTRICTED TO FOLLOWING COALS 
-New Mexico, Colorado, Texas. 
BOUNDARIES—AIll Texas territory west 

of Pecos River. 


ZONE NO. 39 


RESTRICTED TO FOLLOWING COALS 
—Colorado, New Mexico, Arkansas, Okla- 
homa, Texas. 


BOUNDARIES—Northern and Eastern: 
From New Mexico-Oklahoma-Texas state 
line east along northern’ border of 
Texas to Arkansas-Lcouisiana-Texas state 
line. thence south to Logansport, La., 
thence via H. BE. & W. T. Ry. to Houston, 
via G. H. & H. RR. to Galveston, thence 
Gulf of Mexico to Rio Grande River. 
Southwestern: From New Mexico-Okla- 
homa-Texas state line to Pecos’ River, 
thence via Pecos River to Rio Grande River 
——_ via Rio Grande River to the Gulf of 

exico. 


Eastern, to pote. on the wee. lines of 
Ry 


ZONE NO. 40 

RESTRICTED TO FOLLOWING COALS 
—Kentucky (Western), Alabama, Texas. 


From 
Logansport, La., via H E 
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» Houston, Texas, thence via G. H. & H. 
R. to Galveston. Eastern and Southera: 

Sank Loganspurt, La., along Louisiana- 

Texas state line to the Gulf of Mexico. 


ZONE NO, 41 


RESTPICTED TO FOLLOWING COALS 
—Arkans is, Illinois (summer), Iowa, Kan- 
sas, Missouri, Oklahoma, docks. 

BOUN DARIES—Northern and Western: 
From Minnesota-Iowa state line directly 
south of Gordonsville, Minn., to lowa-Minn2- 
sota-South Dakota state line, thence direct- 
ly south along Iowa-South Dakota state line 
to Rock Valley, Ia. Eastern and Southern: 
From lIowa-Minnesota state line directiv 
oo of Gordonsville, Minn., via C. R. I. & 

Ry. to Mason City, Ia., thence via C. M. 
: St. P. Ry. to Rock Valley, Ta. 


ZONE NO. 42 


RESTRICTED TO FOLLOWING COALS 
—Arkansas, Iowa, Kansas, Missouri, Okla- 
homa. 

BOUNDARIES—Northeast: From Sioux 
City, Ia. via C. M. & St. P. Ry. through 
Manilla and Adel to Des Moines, thence via 
Cc. B. & Q. R. R. through Chariton to Albia, 
thence via W. Ry. to Moravia, Ia., thence 
via C. M. & St. P. Ry. through Seymour to 
Missouri-Iowa state line. Western and 
Seuthern: From Sioux City, Ia., via Mis- 
souri River (east bank) to Iowa-Missouri 
state line, thence via wee “ line, 
north boundary, to C. M. & S Ry. line 
running south from 


ZONE NO. 43 


RESTRICTED TO FOLLOWING COALS 
— Arkansas, Kansas, Missouri, Okla- 
oma. 


BOUNDARIES—Northeastern and South- 
ern: Iowa-Missouri state line from Missouri 
River to C. M. & St. P. Ry. running south 
from Moravia, Ia., through Chillicothe, M»., 
thence via W. Ry. through Huntsviile to. 
Moberly, thence via M. K. & T. Ry. through 
New Franklin to North Jefferson City, 
thence via western boundary of Cole, Miller 
and Pulaski Counties, Mo., to St. L 
Ry. thence via St. L. Ss. F. Ry. through Le- 
banon, Springfield, to an Oklahoma 


state line. Western: Western boundary 
of Missouri. 


ZONE NO. 44 


RESTRICTED TO FOLLOWING COALS 
—Arkansas, Illinois, Kansas, Missouri, Ok- 
lahoma, Texas. 


BOUNDARIES—Northern and Eastern: 
From Arkansas-Missou'ri-Oklahoma state 
line east to Mississippi River, thence via 
Mississippi River (west bank) to Memphis, 
Tenn. Western and Southern: From Arkan- 
Oklahoma state line south to 
Cc. R. I. & P. Ry. running from Howe, Okla., 
sheeted Mansfield, Danville and Little 
Rock, Ark., to Memphis, Tenn. 


ZONE NO. 45 


RESTRICTED TO FOLLOWING COALS 
—Alabama, Arkansas, Illinois Ss on 
lines of St. L. S. W. Ry. and St. L. 1. & 
S. Ry), Kansas, Missouri, Oklahoma, i 
tucky (Western), Texas. 

BOUNDARIES—Northern and Eastern: 
From state line via 
Cc. R. I. & P. Ry. running from Howe, Okla., 
haath Mansfield, Danville and Little Rock, 
Ark., to Memphis, Tenn., thence via Mis- 
sissippi River (west bank) to Arkansas- 
Louisiana state line. Western and South- 
ern: South along Arkansas-Oklahoma state 
line from C. R. Ry. Howe, Okla., 
to Mansfield, Ark., to Arkansas-Louisiana- 
Texas state line, thence east along Arkan- 
a state line to the Mississippi 

ver. 


ZONE NO. 46 


RESTRICTED TO FOLLOWING COALS 
—Alabama, Arkansas, Illinois (only on 
lines of St. L. S. W. Ry. and St. L. I. M. 
& S. Ry.), Kentucky (Western), Texas. 

BOUN DARIES—Northern and Eastern: 
From Arkansas-Louisiana-Texas state line 
east to the Mississippi River, thence along 
Mississippi River (west bank) to the Guif 
of Mexico. Western and Southern: Louis- 
iana-Texas state line to the Gulf of Mexico, 
thence to Mississippi River. 


ZONE NO. 47 


RESTRICTED TO FOLLOWING COALS 
—Kentucky (Western). 

BOUNDARIES—Northern and Eastern: 
From Kentucky-Tennessee state line south 
of Fulton, Ky., east to L. & N. R.R. pass- 
ing south through Mitchellville, Tenn., 
through Nashville and Columbia to Iron 
City, Tenn., including Scottsville and Harts- 
ville, Ky., branches. Western and Southern: 
From Kentucky-Tennessee, state line south 
of Fulton, Ky., x Cc. nS to Memphis, 
thence east via N. 


Moe St L. Ry. to Perry- 
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ville, thence along Tennessee River (east 
bank) to Alabama-Mississippi-Tennessee 
state line, thence via Alabama-Tennessee 
state line to Iron City, Tenn. 


ZONE NO. 48 


RESTRICTED TO FOLLOWING COALS 
—Alabama. 


BOUN DARIES—Northern and Eastern: 
From Memphis, Tenn., via N. C. & St. L. By. 
to Perryville, thence via Tennessee River 
(west bank) to Alabama-Mississippi-Ten- 
nessee state line. Western and Southern: 
From Memphis to Arkansas-Mississippi-Ten- 
nessee state line, thence east along Missis- 
at pi-Tennessee state line to the Tennessee 

River. 


ZONE NO. 49 


RESTRICTED TO FOLLOWING COALS 
—Alabama, Kentucky (Western). 

BOUNDARIES—Northern and Eastern: 
Tennessee-Mississippi state line and Ala- 
bama-Mississippi state line. Western and 
Southern: East bank Mississippi River to 
the Gulf of Mexico. 


ZONE NO. 50 


RESTRICTED TO FOLLOWING COALS 
—Kentucky (Southern), Virginia (all Black 
Mountain and Stonega districts in Lee, 
Dickenson, Wise, and western Russell Coun- 
ties of Virginia), Kentucky (Western), Ten- 
nessee, Georgia. 


BOUNDARIES—Northeastern: From Co- 
lumbia, Tenn., via L. & N. R. R. to Baugh, 
Tenn. Western and Southern: From Colum- 
bia, Tenn., via L. & N. R. R. through 
Lawrenceburg to Iron City, thence east via 
Alabama-Tennessee state line to Baugh, 


Tenn. 
ZONE NO. 51 


RESTRICTED TO FOLLOWING COALS 
—Alabama, Kentucky (Southern), Virginia 
(all Black Mountain and Stonega districts 
in Lee, Dickenson, Wise, and western Rus- 
— Counties of Virginia), Tennessee, Geor- 
gla. 

BOUNDARIES — Northern: Tennessee- 
Alabama state line. Southwestern and East- 
ern: Tennessee River. 


ZONE NO. 52 


RESTRICTED TO FOLLOWING COALS 
—Alabama. 

BOUNDARIES—Northern and Eastern: 
Tennessee River to Alabama-Georgia state 
line, thence south along state line to Apa- 
lachicola River, thence via said river to 
the Gulf of Mexico. Western and Southern: 


Alabama-Mississippi state line to the Guif 
of Mexico. 


ZONE NO. 55 

RESTRICTED TO FOLLOWING COALS 
—Kentucky (Southern, also Western, to 
points on N. C. & St. L. and T. C. R.R. 
Nashville to Old Hickory and Hermitage, 
Tenn. inclusive), Virginia (all Black Moun- 
tain and Stonega districts in Lee, Dicken- 
son, Wise, and western Russell Counties 
of Virginia, also Clinch Valley district in 
eastern Russell and Tazewell Counties), 
West Virginia (Eastern, also Southern, on 
Cc. & Ry. east of Charleston and N. & W. 
Ry. east of Iaeger, W. Va.), Georgia, Ten- 
nessee. 

BOUNDARIFS~—Northern and Eastern: 
From Mitchellville, Tenn., east along Ten- 
nssee-Kentucky state line to Virginia state 
line, thence via L. & N. R.R. to Norton, 
thence via N. & W. R.R. through Roanok2. 
Petersburg (and branches of N. & W. R. R. 
at Petersburg) to Norfolx, thence south to 
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Virginia-Carolina state line. Western and 
Southern: From Mitchellville, Tenn., via 
L. & N. R.R. through Nashville and Co- 
lumbia to Baugh, Tenn., including Scotts- 
ville, Ky., branch, thence along Alabama- 
Tennessee-Georgia. state line, thence via 
North Carolina-Tennessee state line, thence 
via North Carolina-Virginia state line to the 
Atlantic Ocean. 


ZONE NO. 54 


RESTRICTED TO FOLLOWING COALS 
—Kentucky (Southern), Tennessee, Vir- 
ginia (all Black Mountain and Stonega dis- 
tricts in Lee, Dickenson, Wise, and westerm 
Russell Counties of Virginia), Alabama, 
Georgia. 

BOUN DARIES—State of Georgia and al? 
of Florida east of Apalachicola River. 


ZONE NO. 55 


RESTRICTED TO FOLLOWING COALS 
—Kentucky (Southern), Virginia (all Black 
Mountain and Stonega districts in Lee, 
Dickenson, Wise, and western Russell 
Counties of Virginia), Tennessee, Georgia, 
West Virginia (Eastern). 

BOUNDARIES—Northern and Eastern: 
From Georgia-North Carolina-South Caro- 
lina state line to the line of the Sou. Ry. 
running south from Charlotte, N. C., through 
Chester to Columbia, S. C., thence via S. A. 
L. Ry. to Denmark, thence via Sou. Ry. to 
Charleston, S. C. Western and Southern: 
South Carolina-Georgia state line to the 
Atlantic Ocean. 


ZONE NO. 56 

RESTRICTED TO FOLLOWING COALS 
—Kentucky (Southern), Tennessee, Vir~ 
ginia (all Black Mountain and Stonega 
Districts in Lee Dickenson, Wise and west- 
ern Russell Counties of Virginia, and Clinclt 
Valley districts in Tazewell and eastern 
Russell Counties along the N. & W .Ry. an 
West Virginia (Eastern, on C. oO. 
and N. & W. Ry. and Virginian Ry.). 

BOUNDARIES—All of North Carolina, 
and that portion of South Carolina on and 
se of the line of the Sou. Ry. Charlotte, 

C., through Chester to Columbia, thence 
Ry. to Denmark, thence via 
Sou. Ry. to Charleston, S. C. 

ZONE NO. 57 

RESTRICTED TO FOLLOWING COALS 
—No change contemplated. Coal to be sup- 
plied generally from low-volatile fields. 

BOUNDARIES—That portion of Virginia 
on and north of the N. & W. R.R. Graham, 
Va., to Norfolk, Va., including branches at 
Petersburg. 


EXPLANATION OF ABBREVIATIONS 
AND TERMS USED 


B. & O. Baltimore & Ohio R. R. 

Coal & Coke Ry. 

Chicago & Eastern Illi- 
nois R. R. 

Cc & N. W Chicago & Northwestern 
Ry 

Cc. & O. Chesapeake & Ohio Ry. 

Cc. & O. N. Chesapeake & Ohio. 
Northern Ry. 

c. B. & Q. Chicago, Burlington & 
Quincy R. R. 

c.c. & O. Carolina, Clinchfield & 


Ohio Ry. 
c.c. Cc. & St. L. Cleveland, — Cincinnati, 
Chicago & St. Louis 


Ry. 
Chicago, Indianapolis & 
Louisville Ry. 


St. Paul Ry. 
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& Chi Rock Island & 
Pacific Ry. 
R. Erie R. R. 
B. & W. — Bay & Western 
H. & H. Galveston, Houston & 
Henderson R. R. 
R. & TI. Grand Rapids & Indi- 
ana Ry. 
E. & W. T Houston East & West 
Texas Ry. 
V. Hocking Valley Ry. 
CG Illinois Central R. R. 
& M. Kanawha & Michigan Ry 
& W. V. Kanawha & West Vir- 
* ginia R.R. 
&N. Louisviile & Nashville 
RR. 


Long Fork R. R. 
Michigan. Central R. R. 


Kansas & Texas 

R. R. Middlesborough R. R. 

St. P. & S.S. M.Minneapolis, St. Paul & 
Sault Ste. Marie Ry. 

& W. Norfolk & Western Ry. 

Cc. & St. L. Nashville, Chattanooga & 
St. Louis Ry. 

New York Central R. R. 

& W. V. Pittsburgh & West Vir- 
ginia Ry, 

Chicago & St.Louis Ry: 

Co. Pennsylvania Co. 

M. Pere Marquette Ry. 

& C. Queen & Crescent Route. 

A. Ee Seaboard Air Line Ry. 

Sou. Ry. Southern Ry. 


St. L. IM. &S. St. Louis, Iron Moun- 
tain & Southern Ry. 


st. L. S. . Francisco 
St. L. S. W. sti Louis-Southwestern 
Tr &o. © Toledo & Ohio Centra! 
Tennessee Central R. R. 
V. Ry. Virginian Ry. 
W.&LE — & Lake Erie 
y. M. Western Maryland R 
W. Ry. Wabash Ry. 
Youngstown & Ohio 
River 
Z. & W. Zanesville & Western Ry. 
Summer From Apr. 1 to and in- 
cluding Sept. 30. 
Winter From Oct. 1 to and in- 
cluding Mar. 31. 
KENTUCKY 
Eastern All mines in eastern ag dl 
on Sou. Ry. oe) & 


& & W. and L. 

Northeastern ag | Valley & Elkhorn Ry., 
L. & O., and N. & W. 
in Thacke., Big Sandy and 

Elkhorn districts. 

Northern L. & N. in Hazard and Eli- 
horn. districts 

Southern oon, Ry. (Q.&C.) and L. & N. 
in Harlan, Jellico and South- 
ern Appalachian districts. 

Western L. & N. and I. C. west of Louis- 
ville, Ky. 


WEST VIRGINIA 

Eastern Cc. & O. and N. & W. in low- 
volatile fields of Pocahontas, 
Tug River and New River 
districts. 

Northern K. & M., K. & W. V. and C. & 
C. west of Dundon. 

Southern Cc. & O. and N. & W. in Kana- 
wha, Kenova and Thacker 


KEY TO PRODUCING DISTRICTS 


Location of Numbers of Consuming 
Producing Districts Zones to which 
restricted 
5, 37, 39, 41, 
42 , 44, 45, 4 
30. 
31. 33, 35, 36, 37, 
1, 3, 4, 4A, 6A, 31, 
33, 33, 34, 41. 
| ere 50, 51, 53, 54, 55. 
Illinois (summer)... 34, 41. 
3, 44. -6, 6, 6A... 7, 


3, & 1 10, 11, 12, 14, 
2, 6, 74,'35, 36, 41, 42, 
Kentucky: 
20, 21, 22. 


Northeastern ....23, 
Southern 50, 51, 53, 54, 55, 


Westere GA, 10, 3% 
13, 15, 40, 45, 46, 47, 
49, 50, 535. 
Maryland ..... 
Michigan ..... 20, 
Missouri ........ 35, 37, ahi. 42, 43, 
. 45. 
30, $2, 33, 34, 35. 
New Mexico ....... 30, 35, 37, 38, 39. 
North Dakota ...... 1, &. 33. 
ove SO BE, 22, 25, Ba; 
27, 287, 29. 
i 
Pennsylvania ...... 27, 28, 57. 
South Dakota . 88, 
Tennessee (M. R.R) 11, 14. Ze, 17, FS, 
20, 21, 22. 
50, 51, 53, 54, 55, 56. 
Gis 37, 38, 39, 40, 44, 46, 
46. 
30, 31. 33, 35, 36. 
Virginia (L. & N.) . 17, 18, 20, 
50, 51, 53. 54, 55, 56. 


West Virginia: 


districts. 
Eastern .........19, 231, 2419, 2510, 9910 
53, 
Northern ...... 14, 20, 21, 28, 26, 
Southern ........ Ti, 14... 16, 
20, 21, 22, 23, 24, 53: 
Wroming ........ 82, 32, 34, 35. 


tSouth bank Lake Superior and west bank 
Lake Michigan. 


en Danville district on Wabash Ry. 
only 

2Only on lines of St. L. I. M. & S. anda St. 
L. Ss. W. 


ys. 

‘To points in Iowa only. 

5To points on N. C. & St. L. and T. CG. 
Nashville to Reg and Old Hickory, 
Tenn., inclusive. 

‘on G. R. & L 


mines fa County, O., 


mall Black Mountain and Stonega districts 
in Lee, Wise, Dickenson and western Rus- 
sell Counties. 

*Clinch Valley districts in Tazewell and 
eastern Russell Counties. 

Along lines of C. & O. and N. & W. to 
Cincinnati and Columbus, O. 
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ano Powers 


Wn Interview wtth 
Fton. Franklin. K. Lane 


SECRETARY OF THE INTERIOR 


on the Administration’s Water-Power Bill, Chairman 

Sims asked a number of questions which involved 
the right or the probable disposition of the Federal 
Government to take over and operate the properties 
upon the expiration of the license. At that time, under 
the measure beforé the committee, the Government 
would have its choicé of three courses: 

To take the property; 

To transfer the privilege to another licensee; 

To renew the license to the original holder. 

Suppose, as likely to be the case, that there is no 
other applicant for the privilege; then the Government 
must either renew the license or take the project over 
and operate it. If the Government has no use for the 
power for purely governmental purposes such as 
making nitrates or munitions or operating possibly 
government-owned railways, could it make current for 
sale? Has it the right under the Constitution to go 
into the business of supplying electricity for light, 
heat and power, and water for irrigation commercially ? 
If so, is it entitled to do so at a profit or would it 
have to furnish the current at cost? Would it be 
possible against powerful opposing influences to get 
Congress to vote a huge appropriation for the purpose 
of going into business in competition with an industry 
the recent growth of which is significant of what it will 
come to be in fifty years? 


I: THE hearings before the Special House Committee 


WouLD LICENSE BE IN EFFECT A GRANT IN PERPETUITY ? 


If the Government were found to be unauthorized 
to take over such a project and operate it commercially 
or if the objections to doing so were insuperable, would 
it not be reduced to the necessity of renewing the license 
to the original holder and that upon his own terms? 
Would not the license under such circumstances be in 
effect a grant in perpetuity? 

This phase of the question evoked so much interest 
and discussion among those present at the hearings 
and others that we sought an expression from Secre- 
tary Lane, whose experience in former connections as 
well a8 in his present administrative position gives 
especial weight to any utterance of his upon the subject. 

The Secretary expressed the opinion that the license 
would not, in effect, be a grant in perpetuity, for the 
reason that the bill provides that a renewal in such 
case shall be upon such terms and conditions as may 
be prescribed by the then existing laws, affording 
Congress ample opportunity to impose such new terms 


or conditions as the public interest shall then be deemed 
to require. The Government will not be required to 
renew the license upon the original holder’s “own 
terms,” because if the United States does not take 
over the properties itself or find another applicant 
who will take them, the original licensee must accept 
any condition offered or abandon his property and lose 
his whole investment. 

As to the right of the Government to acquire and 
operate such a project, Mr. Lane thought there could 
be no doubt. The Salt River reclamation project, he 
said, “which I have turned over to the water users for 
operation,” is practically paying its own way out of 
the power developed under the Roosevelt dam. The 
Shoshone reclamation project in Wyoming, built by 
the Department, is furnishing water for irrigation and 
electricity to towns and industries within a wide radius, 
as is also the project at Minidoka, Idaho. 


GOVERNMENT RIGHT TO SELL WATER AND ELECTRICITY 


“Has the right of the Government to sell water and 
electricity ever been questioned?” we asked. 

“Never,” replied the Secretary. “If it were, how 
would you justify it? There is probably no inhibition, 
but it is urged by the opponents of Government 
activities of this sort that among the powers conferred 
upon the Federal Government by the constituent states 
there are none which can be construed to warrant such 
undertakings. 

“I know of no inhibition in the Constitution or 
elsewhere upon the right of the Federal Government 
to develop water power and dispose of the product to 
the public,” said the Secretary. “Under the Constitu- 
tion, the Federal Government has jurisdiction and 
authority over the navigable waters of the United 
States, under which authority dams and other works 
for the improvement of navigation are constantly being 
constructed. Many of these structures involve the in- 
cidental development of water power, and there can 
be no question, I think, of the right of the Government 
to utilize this incidental value for the benefit of the 
public and to secure a return to the Federal Treasury 


of a part of the expenditures made for such improve- 
ments. 


RIGHT OF CONGRESS TO DISPOSE OF PUBLIC LANDS 


“As to the public lands, the Constitution vests in 
Congress full authority to ‘dispose of’ the same. The 
Supreme Court has stated that Congress may deal with 
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these lands precisely as an ordinary individual may 
deal with his property, and that as the lands are held 
in trust for the people of the whole country, it is for 
Congress to determine how they shall be handled. For 
instance, Congress has a right to establish forest and 
other reservations for public purposes, or to devote 
lands to some other national or public purpose. These 
are rights incident to proprietorship, to say nothing 
of the power of the United States as a sovereign over 
the property belonging to it. Furthermore, the so- 
called general welfare clause of the Constitution has 
been given a very liberal construction and indicates 
the intention of the framers of the Constitution to 
confer very broad powers upon the Federal Govern- 
ment for the public good. The Government was created 
by the people and is operated for their benefit. If the 
public interest warrants or requires the development 
of electrical power and its sale by the Federal Govern- 
ment, the Constitution seems to fully warrant the 
undertaking. 

“But,” continued the Secretary, “would not the 
probable outcome be that the municipality, which would 
naturally grow up about one of these developments, 
would acquire it on the expiration of the license? A 
project too large for a municipality or a drainage or 
other district could be acquired by the state. There 
is no doubt of the competency of any state to enter upon 
such an undertaking, and the competency of a munici- 
pality or district is a matter of state legislation. In 
view of the present tendency of public opinion one can 
well imagine a general disposition on the part of com- 
munities to own their own public utilities by the time 
these licenses begin to expire.” 


PUBLIC OWNERSHIP OF PUBLIC UTILITIES 


We acknowledged our sympathy with the tendency 
and the probability of the suggested outcome so far 
as public utilities were concerned. “But what,” we 
asked, “would happen in the case of a project which 
served only special industries; big metallurgical works, 
for example? If a license were granted to a syndicate 
of paper manufacturers to develop a power for the 
manufacture of paper, what could the Government do 
with that on the expiration of the license, and would 
it have any control of the project in the meantime? 
Not being a public utility, would it come within the 
jurisdiction of a public-utility commission or similar 
body? Could the Federal commission control it? If 
the commission undertook to recover exorbitant profits 
by the imposition of a high rental, they would simply 
pass the charge on to the consumer.” 

Secretary Lane thought that this would be a very 
exceptional case. “A community would undoubtedly 
grow up about such an industry and the water power 
would supply the needs of that community and so be- 
come to an extent a public utility, sufficiently so perhaps 
to warrant the community in taking it over. Most 
public utilities furnish power as well as light, and their 
status as public utilities is not determined by the pro- 
portion of their output sold for power or the number 
of their power customers. As to rate control during 
the term of the license, the syndicate would have to sell in 
competition with other manufacturers and the growing 
sentiment in favor of restricting prices to cost plus 
a fair profit and legislation against control of pro- 
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duction and distribution could be depended upon to 
prevent an abuse of the privilege or its use for specu- 
lative purposes. The time is long past, and wise 
men see that it is past, when there is a speculative 
value in these things. The right of the community, 
of the nation, of the collective body of citizens that we 
call the people of the United States, their right is 
superior to any right that you or I may have to specu- 
late upon those things that are primary resources.” 

“What is your attitude, Mr. Secretary,” we asked, 
“toward the initial development of the powers by the 
Federal Government?” 

“If we had money enough,” said Mr. Lane; “if this 
were not a time of war; if we could think in the terms 
of money that we are now thinking of; or if four or 
five years ago Congress had been willing to expend 
hundreds of millions of dollars in the development of 
water power as it is forced now to spend billions of 
dollars for war—then it would be a wise thing to put 
a large part of the public revenues into such projects 
where they are found to be needed. I have no doubt 
in my own mind that such schemes as water-power 
developments are perfectly practicable from a govern- 
mental standpoint, no matter what your sympathies 
may be respecting Government ownership, as a rule, 
of large utilities. A thing that is as well standardized 
as a water-power scheme can be operated successfully 
by the Government. But I do not think that this is 
practicable at this time nor probably will it be for 
many years to come, and it is necessary that there 
should be real development, and that soon. 

“The water powers should be given into the hands 
of the men capable of developing them under such 
conditions as will warrant large investment. We cannot 
save things for men who have no capital, or men who 
go about things with a spade where a steam shovel 
is needed. The conditions under which these privileges 
are granted should guard against extortion during their 
use and insure the return of the resource to the people 
at the termination of the license if the people want 
to take it back by refunding the net investment. The 
term of the grant should be long enough to afford the 
promoter or entrepreneur an opportunity to make a 
profit commensurate with his risk and enterprise, and 
to attract the necessary interest, talent and capital 
to get some good out of these powers for the present 
generation and stop our extravagant incursions upon 
the supply of fuel that is of increasing value for other 
than power purposes. The bill before Judge Sims’ 
committee is designed to do this and seems to promise 
to do it better than any measure previously offered.” 


Our Government wants to spend 19 billion dollars this 
year, a sum so vast that it cannot be comprehended. 
From 1791 to Jan. 1, 1917, a period of 126 years, the 
Government spent only 26 billion, 300 million for all 
purposes—for wars and in times of peace, for pensions, 
for the Panama Canal, and for every other expense of 
the Government. This is only about five billion dollars 
more than has been appropriated by Congress to be 
spent in one year to provide for the tremendous de- 
mands of the war. This sum cannot be borrowed ex- 
cept from the people. It cannot be raised except by tax- 
ation or loans from the current income of the people. 
We must save and lend our savings to the Government. 
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What is the Capacity of a Turbine? 


In “Power” for Mar. 19 appeared an editorial on 
the question which forms the title above. There 
is renewed interest in the subject. In the editorial 
those interested were invited to express their 
opinions. Some are given in this article. 


HE Power Test Code of the American Society 

of Mechanical Engineers, page 30, paragraph 23, 

reads as follows: “The commercial rating of 
capacity determined on for power-plant apparatus, 
whether for the purpose of contracts for sale, or other- 
wise, should be such that a sufficient reserve capacity 
beyond the rating is available to meet the contingencies 
of practical operation; such contingencies, for ex- 
ample, as the loss of steam pressure and capacity due 
to cleaning fires, inferior coal, oversight of the attend- 
ants, sudden demand for an unusual output of steam 
or power, etc.” 

Needless to say, this paragraph is controversial, 
and is the subject of serious consideration by the Power 
Test Committee of the society, which committee is 
now revising the code. 

The Prime Movers Committee of the National Elec- 
tric Light Association has not expressed itself on this 
question of turbine capacity. The Association of Edison 
Companies has not declared what it accepts or agrees 
is the capacity of a turbine, neither has the American 
Institute of Electrical Engineers so far as the writer 
can learn. This much may be said: Most engineers 
responsible for the selection and operation of large 
turbines, particularly, agree that if a turbine guaran- 
teed to give a specified capacity at specified conditions 
of steam pressure, superheat and vacuum gives the 
specified capacity, the builder has fulfilled his obliga- 
tions though not one kilowatt more than that capacity 
can be got, the steam pressure, superheat and vacuum 
being the same. : 

The expressions which follow are by men prominent 
in turbine and power-station development; all are 
anonymous. 

From a user: The writer has closely followed turbine 
development practically from its start, and was not 
aware that there was any active question about turbine 
rating at this time. If, however, this question is active, 
the American Society of Mechanical Engineers should 
investigate and report upon the subject. 

Another procedure which I would suggest is to sub- 
mit this matter to the consideration of the Prime 
Movers Committee of the National Electric Light Asso- 
ciation and the Steam Plant Committee of the Asso- 
ciation of Edison Illuminating Companies. Both of 
these bodies are composed of the leading men in the 
electrical industry, all of whom have given much 
thought to turbine matters. 

In the earlier days of turbine development it was 
customary to apply two ratings to a machine; namely, 
normal capacity and maximum capacity. This double 
rating was objectionable and has been abandoned. 
Today, turbines are rated on maximum capacity based 
on steam pressure at the throttle, or in the bowl, super- 
heat and vacuum. These conditions are applied to a 


steam engine, and there is no uncertainty in the mind 
of anyone about the performance of the engine. They 
apply just as well to the turbine. When these conditions 
are complied with by the purchaser and the guaranteed 
kilowatt load is developed by the turbine, the purchaser 
is getting what he purchased, and he has no more 
grounds for asking that he should get a greater output 
than he would have to expect a grocer to sell him a 
pound and a quarter of sugar when he ordered a pound. 

The character of the station load has nothing to do 
with the capacity of the turbine. Load fluctuations 
vary with different stations, and they vary from hour 
to hour in any station. The turbine manufacturer does 
not know and is not concerned about this; that is a 
matter of engineering on the part of the purchaser. 
If the latter does not properly do his engineering the 
turbine manufacturer should not be blamed. 

As a matter of fact, I think the thought that in- 
spired the editorial was not the determining of the 
capacity of a given turbine when steam conditions are 
fixed, but determining what capacity turbine should 
be installed to meet load conditions in a given station. 
This is a matter that cannot be governed by any set 
of rules, but must be determined for each specific case. 


From a designer: It is not surprising that there 
should be revived the question, “what is the Capacity 
of a Turbine,” notwithstanding all that has been 
written on the subject. The bald statement of so many 
kilowatts capacity means nothing without more ex- 
planation, and if one desires to state the capacity, 
more explanation is necessary. This is rightly so, for 
in accordance with the required service some turbines 
are designed to have very large and others very small 
capacities above the point at which their steam con- 
sumption is best, all depending upon the load factor. 
This perhaps has been rendered more aggravating by 
a tendency on the part of salesman and purchaser alike 
to say their turbine is as big as they can stretch 
it. It is not uncommon for a turbine and generator 
to be called upon to sustain a load 100 per cent. in 
excess of the average load for a limited time; which 
gives opportunity for a wide disparity of rating. 

The old Corliss engine practice of giving an engine 
an arbitrary overload capacity of 50 per cent. would seem 
to have no place today because of the varying load 
factors that obtain; for example, in large lighting 
systems on the one hand, where a turbine, if operating 
at all, is operating close to its point of best steam 
consumption, a very small percentage capacity above 
this is needed. On the other hand there are other 
plants, railroads, for example, where the turbine is 
called upon to sustain heavy peak loads and swings, 
sometimes requiring a capacity 100 per cent. in excess 
of the point of best steam consumption. 

It is certainly convenient to specify the rating of 
the generator at its maximum continuous capacity, and 
so far as the generator itself is concerned, there need 
never be confusion. With the turbine the matter is 
more difficult, and this is made doubly so by its extreme 
flexibility. A turbine designed to pass a given number 
of pounds of steam, if designed with proper regard 
to the volumes of steam, will give the best performance 
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with a flow of this quantity. It requires no particular 
ingenuity on the part of the designer to find means 
of passing a much larger quantity of steam through 
the turbine, permitting much greater loads, with some 
impaired efficiency. 

If your question is prompted by considerations of 
the safety of the turbine under overload, as seems to 
be implied, then it may be said that with full specified 
pressure behind all the nozzles with which the turbine 
is equipped, or, if bypassing is resorted to with full 
pressure at these secondary points of admission, no 
dangerous pressure should obtain in any of the 
lower stages. In other words, the turbine is defective 
if it cannot be caused to slow down by an excessive over- 
load without injury to the turbine. This also with 
allowance for a reasonable increase of pressure beyond 
that specified and also with a simultaneous loss of 
vacuum which in itself will cause increase of pressure 
in certain of the low-pressure stages. 

It may be thought desirable by some people to state 
in a word the capacity of a machine which rather 
more expresses its monetary value, or its physical 
dimension for the same reason that many years ago 
prompted the use of the term “nominal horsepower.” 

Is not the matter entirely covered and made clear 
by merely stating the kilowatts capacity at the point 
of best steam consumption, and in addition the maxi- 
mum continuous kilowatts capacity; the latter being 
the extreme load the turbine is warranted to sustain 
when operating under the specified operating conditions? 
The former in a measure expresses the size of the 
machine. To describe the complete unit one should 
further amplify this by quoting the maximum con- 
tinuous rating of the generator, which is not necessarily 
the maximum capacity of the turbine. 


From a user: Before the days of large steam turbines 
the commercial rating of reciprocating engines was 
established by common practice at about 85 per cent. 
of their maximum capacity, which gave considerable 
overload capacity to meet the swings which might de- 
mand capacities above the commercial rating. 

When turbines entered the field it quite naturally 
followed that their rating should be calculated on the 
same basis, and in addition, the turbine designers, lack- 
ing in experience and data combined with a desire to 
produce the required horsepower in their machines, very 
much underestimated their capacity, and in comparison 
with the generators turbines were much overpowered 
and furnished almost unlimited overload capacity. 
Sometimes the capacities were as high as 100 per cent. 
above builder’s rating. It is not difficult to see that 
this condition would eventually adjust itself to a more 
accurate basis for calculating capacities when the ex- 
perience in operation had demonstrated that turbines 
were, in comparison with reciprocating engines, much 
underestimated, with the result that today machines 
are rated at 7500 kw. which in former years were sold 
for 5000-kw. machines. The former has led to con- 
fusion when referring to turbine capacities, producing 
a new term, “maximum capacity,” to denote the physical 
limit of output as compared with the old commercial 
rating. 

At present contracts for turbines are drawn with 
the understanding that with a given steam pressure, 
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superheat and vacuum they will develop their maximum 
rating. As it is difficult to design a turbine so that 
it will develop its rated capacity and no more. there is 
generally a slight reserve capacity above the rated 
capacity. Should a turbine purchased as a 10,000-kw. 
machine on test develop 11,000 kw., the purchaser has 
a 10,000-kw. rated machine with capacity of 11,000-kw.; 
but it does not follow that all 10,000-kw. machines will 
carry 11,000 kw. Under the same contract conditions 
should the turbine develop 10,000 kw. only as its maxi- 
mum load, the contractor has met his obligations. 
Should the turbine fail to carry the rated load when 
the conditions of pressure, temperature and vacuum 
are not met with, the machine does not in any sense 
become one of lower capacity. 

As all turbine installations should include recording 
instruments to measure the load, vacuum, pressure 
and temperature, the question of conditions under which 
a machine might fail to maintain its speed is easily de- 
termined. 

The load to be reported to the public service commis- 
sion from the operating station should be maximum 
hour, maximum of 15 min. and the maximum swing. 


The writer of the first communication mentions that 
the question of what capacity turbine should be in- 
stalled to meet load conditions in a given plant may 
have been the thought which prompted the editorial. 
While the questions of capacity of a particular turbine 
and of what capacity turbine or turbines should be in- 
stalled for given load conditions are separable, they 
are, of course, closely related, one greatly influencing 
the other. 

This latter question has always been a controversial 
one; but since the introduction of turbines of large 
capacity—units of 30,000 and 35,000 kw. are becoming 
numerous and some of 60,000 kw. are being built—it 
has become more unsettled. This question, which is 
that of what reserve capacity to allow, also is one de- 
manding consideration by individuals and the engineer- 
ing societies. 


How Is This for Red Tape? 


Considerable has been said about the water-power 
developments of this country being tied up with gov- 
ernmental red tape, but how about Italy? E. Strachan 
Morgan, writing in the London Electrical Review on, 
“Electrical Developments in Italy,” says: 


There were a short time ago lying in the Ministero delle 
Finanze 2600 demands for water-power concessions, some 
of which had been on file for more than 20 years. Even by 
the provisions of the Villa Bill, drafted with a view to 
simplifying procedure, every demand goes through twelve 
stages. It goes to the Prefetto, to the Genio Civile, to the 
Magistrato Supremo delle Acque in Rome, then back to the 
Prefetto, to the Deputazione Provinciale, then back to the 
Genio Civile, which at last orders a survey of the local 
conditions, then back to the Magistrato Supremo in Rome, 
then to the Ministero dei Lavori Pubblici, then back to the 
Magistrato Supremo, then to the Ministero delle Finanze. 
at whose recommendation the concession may be granted 
by a Decreto Reale. It does not take much knowledge of 
bureaucratic procedure to realize what considerable possi- 
bilities of delay there are even in this “express” treatment 
of a demand. 


Show your patriotism by contributing to the Ameri- 
can Red Cross Fund. 
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Determining of Load Centers of Circuits’ 


By TERRELL CROFT 


The object of this article is to explain the loca- 
tion of load centers of electric circuits in a way 
that it can be readily understood. The results 
given by the methods indicated, are not ab- 
solutely accurate, but they are sufficiently so for 
all practical purposes. 


a distributed load must be determined before any 

wiring formula can be correctly used for it. The 
load center of a circuit is that point at which the total 
load on the circuit can be assumed to be concentrated 
when making wiring calculations. An electrical-load 
center is somewhat analogous to a center of gravity of 
a body. To illustrate, in Fig. 1 all of the eight lamps 
are of the same size and equal distances apart. The 
load center for the branch circuit lying between switch 
S and the last lamp B is at AA; that is, it is at the 
middle of the group of lamps. The distance from the 
starting point S of the circuit to the load center, de- 
noted by D, would be used for the distance D in the di- 


rect-current formula, cir.mils. = 


Te: location of the load center of a circuit with 


The voltage 


d 

drop Eq in the formula would be the drop in the cir- 
cuit from the switch S to the last lamp B. The cur- 
rent J of the formula would be the total current taken 
by all of the eight lamps, or for any condition the sum 
of the amperes taken by all the elements on the cir- 
cuits. If the conductors were calculated for a drop of 
5 volts, the drop between S and B would be 5 volts. 
Then if the electromotive force impressed at S is 110 
volts, the pressure at lamp B, with all lamps burning, 
will be 110 — 5 = 105 volts. The other seven lamps 
in the group would be subjected to somewhat greater 
voltages. The pressure would increase slightly at each 
successive lamp in the direction of the switch; lamp C 
would receive the highest pressure of the group. 

In practice the location of the load center is seldom 
determined by calculation. An approximate location is 
assumed, the position of which is determined by inspec- 
tion of the loads on the circuit and their positions. Con- 
siderable experience is necessary before the center can 
be thus located by inspection with a fair degree of ac- 
curacy. The beginner should compute several cases 
until he is familiar with the principles involved. A high 
degree of accuracy in the location of the load center 
is not essential, because there are other factors enter- 
ing into wiring calculations that usually cannot be ac- 
curately determined. 

The load center of a group of receivers symmetrically 
arranged and all of the same capacity will be in the 
middle of the group, as indicated in Figs. 1 and 2. 
The distance denoted by D in the wiring calculation 
formula is the distance from the beginning of the cir- 
cuit under consideration to the load center, measured 
along the circuit. 

The load center of a group of receivers unsymmetric- 
ally located or of unequal capacities is found by first 
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multiplying the normal-ampere capacity of each receiver 
by its distance from the beginning of the circuit under 
consideration, second, adding all these products to- 
gether, and third, dividing this sum by the total current 
of the circuit. The quotient thus obtained will be the 
distance in feet of the load center from the starting 
point of the circuit. In Fig. 3 there are three loads 
of 100, 40 and 20 amperes located 80, 100 and 130 
ft. respectively from the switch S at the source of sup- 
ply. To find the location of the load center as explained 
in the foregoing, first multiply the distance in feet each 
load is from the beginning of the circuit, by the normal 
amperes of the load corresponding to each distance. 
Thus: 


80 ft. X 100 amp. = 8,000 amp.-ft. 
100 ft. X 40 amp. = 4,000 amp.-ft. 
130 ft. X 20amp. = 2,600 amp.-ft. 
Total, 160amp. 14,600 amp.-ft. 


Then the total ampere-feet divided by the total cur- 
rent is 14,600 — 160 — 91.25 ft., equals the distance 
the load center is from the beginning of the circuit as 
shown in the figure. 

Instead of measuring all the distances from the be- 
ginning of the circuit, they can be measured from the 
first receiver of the group; then the resulting distance 
to the load center will be measured from the first re- 
ceiver of the group. The example Fig. 4, illustrates 
this method. Multiplying the distance in feet of each 


receiver from the first load by each load in amperes, the 
result is: 


0 ft. X 100 amp. = 0 amp.-ft. 
20 ft. X 40amp. = 800 amp.ft. 
50 ft. X 20 amp. = 1,000 amp.-ft. 
Total, “160 amp. ~ 1,800 amp.-ft. 

Then dividing the total ampere-feet by the total am- 
peres, 1800 — 160 — 11.25 ft., equals the distance in 
teet from the first load to the load center. This value 
plus the distance from the beginning of the circuit to 
the first load is the distance that the load center is from 
the supply end of the circuit, in this case equals 80 + 
11.25 = 91.25 ft., as indicated in Fig. 4. This result 
is the same as that obtained with the method given in 
Fig. 3. However, it should be noted that these methods 
are not absolutely correct, because they assume that 
each receiver takes its normal current. This assump- 
tion is not a true one, because the voltage at the farther 
end of a circuit is lower than that at the near end. 
Consequently, the same lamps or other receivers will 
pass more current if located at the near end of the cir- 
cuit than at the far end. Nevertheless, these values 
are accurate enough for use in wiring calculations. 

Where no energy is taken from a circuit except at its 
end, the distance D used in the formula for circular 
mils, is the entire length of the circuit. This is illus- 
trated by the example in Fig. 5. Here the only load on 
the circuit is one of 100 amperes at the end of the line, 
250 ft. from the supply main. Then the load center is 
at the point AA in the circuit, or where the load is 
located. With a 100-ampere load and a 5-volt drop in 
the line, the size of conductors required is 


cirsmils = 100 110,000 
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The problem, Fig. 6, will further illustrate how a 
load-center value is used and is typical of those which 
are often encountered in practice: 

A direct-current circuit is to supply a total load of 155 
amperes. This load is subdivided into minor loads of 
35, 15, 60 and 45 amperes, located respectively 180, 200, 
280 and 325 ft. from the source of energy, as indicated 
in the figure. The permissible drop in the circuit is 
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the circuit, the distances and the voltage at each re- 
ceiver, are shown on the figure. The total drop to the 
last load is 4.48 volts. The drop in each section was 
computed by the formula: 


Ea = cir.mils 
where D is the length in feet of each section. Hence the 


5 volts. Where is the lead center located? What size volts drop in the first section is Ey = 200,000 = 
conductors should be used to insure that the drop to the 3.07 volts : 
last load on the circuit (the 45-ampere load) will not ; 22 x 20 x 120 
exceed the permissible drop Ed — 5 volts? in the second section, ka = 200,000 9:27 volt, 
To find the location of the load center the procedure 99 << 80 105 
indicated in Fig. 3 may be followed, thus: in the third section, Ha = 300.000 = 9-92 volt, 
180 ft. X 35 amp. = 6,300 amp.-ft. 
325 ft. X 45 amp. = 14,625 amp-ft. 
155amp. 40,725 amp--ft. Bi -80"---- 50° 
y 
Ar 
be: >| bx --D=91.25" >| 404Amp. ng 
| LAMPS tO+s FIG. 3 CENTER 
and S 
FIG. 1 K = 
| 
3 
FIG. 4 «LOAD CENTER 
= A 
3 - > 
=5 Volts -- 
00 
Cin- Mil Corraucrors 100 Amp. volts 
FIG. 5 100A. p 
Y x | | 
Ss 96.93 Volts (I) \ 95.52 Volts 
155 Amp <— 105 Amp, | 
FIs. 6 CENTER 
FIGS. 1 TO 6. DIAGRAMS SHOWING THE LOAD CENTER OF DIFFERENT LOAD GROUPINGS 
The total ampere-feet divided by the total amperes 22 K 45 K 45 
is 40,725 -- 155 == 262.7 ft. approximately. Therefore, 274 im the fourth section, p99 0.22 volt. 


the load center is the distance D — 262.7 ft., as shown in 
the figure, from the source of energy. The current J 
is 155 amperes, then the size of the conductors required 
to not exceed the 5 volts drop in the line is 
22 X 262.7 155 _ 179,161 
d 5 

The next size larger standard conductor is 200,000 
cir.mils. and is the size that will have to be used. This 
size conductor will give a slightly less volts drop in the 
line than the size calculated on account of having less 
resistance. 


The volts drop and current in the different sections of 


cir.mils 


The difference between the voltage at the switch and 
the volts drop in the first section will give the volts at 
load No. 1, or 100 — 3.07 = 96.93; the difference be- 
tween the voltage at the first load and the volts drop in 
the second section will give the volts impress at the 
second load, or 96.93 — 0.27 = 96.66 volts; at the third 
load the volts equal 96.66 — 0.92 = 95.74 volts; and at 
the last load the volts equal 94.74 --- 0.22 — 95.52 volts. 
This makes the volts drop in the line 4.48 instead of 5, 
as assumed at the beginning on account of the con- 
ductors being slightly larger than the theoretical size 
calculated. 
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“John Crane” Flexible Metallic Packing 


Flexibility and compressibility are necessary features 
in a packing which must also possess the ability to 
prevent pressure from leaking past it. In order to meet 
these requirements, the “John Crane” flexible metallic 


S 


BA 
RIBBONS 


FIG. 1) LUBRICATING THE METAL STRIPS. FIG. 2. RING 
‘PACKING. FIG. 3. SPIRAL PACKING 


packing is made by taking long thin continuous strips 
of metal foil and wrapping them spirally around and 
around and back and forth and coating each sheet with 
a layer of lubricant, Fig. 1, the purpose of which is 
to permit the metal strips to slide on each other and 
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te allow bending about the smallest diameter rod and 
at the same time giving it compressibility sufficient to 
compensate for wear and to control any leakage at 
ordinary pressures. 

The antifriction metal of which the packing is made 
is so soft that it can be easily cut with a knife and 
it will take any shape. This packing, made by the 
Crane Packing Co., 29 South Clinton St., Chicago, IIl., 
is in a large number of forms, such as straight lengths, 
rings, and spirals, from ,/, in. to 2 in. in size. It is 
suitable for steam, ammonia, hot and cold water, both 
high- and low-pressure; hydraulic, oil and acid service. 
The ring and the spiral forms of packing are shown in 
Figs. 2 and 3, respectively. The rings are generally 


' preferred for large plungers, and the spiral coils are 


used on small work, such as valves and small steam rods. 


Removing Main-Bearing Quarter Blocks 

Lacking the right “twist of the wrist,” a simple job 
sometimes becomes an ordeal. For example, it became 
necessary to remove the quarter blocks from the main 
bearing of a Buckeye engine. After taking off the 
cap and dropping the three adjusting wedges as far 
as they would go, the bearing would not lift out. 
The wedges were “big end down” and would not come 
out, of course; the governor was over too close to 
allow them to come out sidewise, and to shift the 
governor over on the shaft was “some job”—this was 
done once, but was not bragged about later when the 
right way was found. The fact that this (shifting 
the governor) was done by the engineering staff of a 
steel company seems to justify writing this. All there 
is to getting the wedges out of the way is to move 
two of them over to one side enough to allow the other 
to be laid over on its side (small end toward the others) 
then the middle one can be laid over alongside of it 
(small end toward the large end of the first one) and 
pushed over enough to allow the third one to be laid 
over on its side. This leaves “all kinds of room” to 
handle the quarter block. 


ADJUSTING WEDGES LAID OVER ON SIDES OUT OF THE WAY 


BATH OF LUBRICANT Ya — Wp FIG.2 
| 4 \ 
ORMAY PROCESS, PAT. 
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Favorable Performance of High Setting 
By H. L. STRONG 


Though modern practice has proven the desirability 
cf setting boilers well up from the fire and leaving 
ample room for the complete burning of the gases, it 
seems difficult for many to grasp the idea and apply it 
in practice, especially when applied to horizontal tubular 
boilers. 

I have found that low settings, especially for boilers 
that are forced, give the following troubles: Reduced 
capacity, less efficiency, smoke, severe conditions for the 
fire sheets, rear tube sheets and tube ends, also severe 
service for the firebrick linings, and excessive deposits 
of ash in the combustion chamber, which become fused 
and difficult to remove. New River coal is used. We 
have in our plant four 90-in. return-tubular boilers set 
38 in. above the grate, and it requires careful firing to 
obtain 12 per cent. CO,. The flow meters will register 
800 hp. on heavy driving. The outside lap of the first 
girth seam on all four boilers became burned and cracked 
and it was necessary to electrically weld the seams and 
rivets. 

The combustion chambers fill rapidly, and we have 
to loosen the deposit with a pick and clean it cut at 
least every fourth week. The firebrick linings deteri- 
orate rapidly, and ash deposits fuse onto the walls back 
to and including the rear wall and have to be broken off 
with picks and bars. These are hand-fired boilers hav- 
ing shaking grates, set level. With the exception of 
the height of setting and level grates, these boilers are 
identical with the setting of the fifth one of this type, 
which we installed during the summer of 1917 and 
which is described here. The new boiler is set 5 ft. 4 
in. above the dead plate. The grate is of the shaking 
type, built in four sections, and half of each section 
shakes separately. The grate is 7 ft. deep and 12 ft. 
wide, the furnace design being such that the grate pro- 
jects 2 ft. 3 in. beyond the boiler on each side. The 
grate pitches to the rear one inch to the foot, or seven 
inches in all. The height from the rear end of the 
grate to the shell is 5 ft. 11 in.; height of bridge-wall, 
2 ft.3 in. A considerably higher bridge-wall was tried 
in connection with a hand stoker grate having 1 ft. 8 in. 
pitch in 7 ft., but the heat was so intense that it melted 
out this bridge about as fast as we could repair it. The 
distance from the bridge-wall to the shell is 3 ft. 8 in.; 
extreme height of furnace, 8 ft..9 in.; distance from 
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combustion-chamber floor to shell, 6 ft. 6 in.; from rear 
head to rear wall, 2 ft. 8 in.; width of combustion cham- 
ber, or setting beyond grate, practically the same as the 
diameter of boiler, or 90 in. 

Unfortunately, we made no test of this boiler, and 
some valuable information is therefore not available. 
This boiler raises steam from cold water quicker than 
the lower-set boilers. The capacity is greater when 
driving on peak loads; for under conditions where the 
others do 800 hp., the new one frequently shows 1000 hp. 
on the flow meter. Any reasonably good firing will 
maintain 15 per cent. CO, on the recorder, and I have 
never yet found more than a trace of CO. The extreme 
variation of load and consequent draft irregularity 
(0.25 in. to 0.5 in. over the fire) is favorable to CO 
production, too. The accompanying CO, chart was made 
on an ordinary run. Between 6:15 and 7:15 p.m. the 
fire was cleaned, which accounts for the condition shown. 
We allow one hour from the time cleaning is started 
until the fire is again in working order. When it is 
understood that this fire, burning New River run-of- 
mine coal and carrying 0.5 in. draft over the fire, is 
about twelve inches thick, it will be appreciated that 
cleaning 84 sq.ft. of grate and trimming off the clinker 
is not an easy job. 

When in doubt about the accuracy of our recorders, 
we check them with the Orsat, and at the time this 
chart was made the recorder agreed exactly with the 
Orsat. Some years’ experience with gas analysis has 
convinced me that a high percentage of CO, is not so 
dangerous to economy as many think, especially when 
there is careful and eflicient supervision. I have found 
the worst cases of CO in samples having 12 to 13 per 
cent. CO, Ifa recorder shows 15 to 17 per cent. CO,, it 
is fairly safe to say that there is not much, if any, CO 
present. I do not recall that I ever found over 1 per 
cent. CO in a sample of 15 to 17 per cent. CO, and more 
frequently none; I have, however, found 4 per cent. CO 
in samples containing 12 or 13 per cent. CO,. During 
the 24-hour period of this CO, chart, the lowest uptake 
temperature (aside from the cleaning period) was 400 
deg. F., the highest 525 deg. F. and the averace 474.2 
deg. F.; the average temperature of the fireroom, 75.7 
deg. F. 

[The performance between 3 a.m. and 12.30 p.m. 
that is, 15 per cent. CO, or better without a break, is 
indeed commendable for a hand-fired plant; in fact, it 
is a remarkable performance.— Editor. | 
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What Your Red Cross Dollars Do 


the American people for a fund of $100,000,000 

with which to finance the tremendous work of 
relief and reconstruction that was vital to our Allies 
and ourselves, if the German terror was to be beaten 
back. 

And so the call came for the First War Fund, and in 
one week America’s answer went echoing back to Europe 
—more than a hundred million was freely given to 
make the world fit for democracy. At that time the 
membership of the Red Cross was less than two million. 
In six months it had increased to five million and with 
the Christmas membership drive the enrollment sprang 
in one mighty bound to 22,000,000 loyal supporters of 
this perfect embodiment of the nation’s purpose in this 
war. 

Today the American Red Cross is the largest organi- 
zation of any kind in the world and the greatest force 
for good. In the black welter of warring nations it is 
the one bright spot of Hope—Humanity’s Light. 

With such a vast working force behind it there will 
never be any doubt that the tremendous work, which 
in the last twelve months has been barely started, will 
be upheld and continued throughout the war until its 
ravages have been restored. For this purpose the 
American people are going to be asked to contribute 
$100,000,000 more during what is known as the Second 
Red Cross War Fund Week, May 20-27. 


[ ESS than a year ago the Red Cross called upon 


But with each call for funds the question naturally | 


arises as to where these millions go, and since twenty- 
two million members have a right to know how their 
money is being spent, the following gives in brief 
what the first War Fund has been appropriated for up 
until Mar. 1, 1918. 


FRANCE, $30,936,103.04 


Established infirmaries and rest stations along all routes 
followed by the American troops in France. , 

Built canteens for use of French and American soldiers 
at the front, also at railroad junctions and in Paris. 

Supplied American troops with comfort kits and sent 
them Christmas gifts. 

Established a hospital distributing service that supplies 
3423 French military hospitals and a surgical dressing serv- 
ice that supplies 2000. 

Provided an artificial-limb factory and special plants for 
the manufacture of splints and nitrous oxide gas. 

Established a casualty service for gathering information 
in regard to wounded and missing. 

Opened a children’s refuge hospital in the war zone and 
established a medical center and traveling dispensary to 
accommodate 1200 children in the reconquered sections of 
France. 
being cared for in some measure by the Red Cross. 

Planned extensive reclamation work in the invaded sec- 
tions of France from which the enemy has been driven; this 
work now being carried out with the codperation of the 
Society of Friends and an alumni unit from Smith College. 

Established a large central warehouse in Paris and 
numerous distribution warehouses at important points from 
the sea to the Swiss border for storing hospital supplies, 
food, soldiers’ comforts, tobacco, blankets, clothing, beds and 
other articles of relief. 

Secured and operate 400 motor vehicles for the distri- 
bution of supplies. 

Opened a hospital and convalescent home for the repatrie 
children at Evian; also established an ambulance service for 
the adult repatries who are now returning from points 
within the German lines at the rate of 1000 a day. 

Organized a nurses’ service for American Army use. 

Established twenty dispensaries in the American Army 


*Compiled from American Red Cross Reports. 


Fifty thousand children throughout France are 


zone to improve health conditions in that section before the 
coming of American troops. 


BELGIUM, $2,086,131 


Erected warehouses and stores to serve as centers of 
relief distribution. 

Started reconstruction work in reconquered territory, 
supplying repatriates with temporary dwellings, tools, fur- 
niture, farm animals and supplies essential to giving them 
a fresh start in life. 

Appropriated $600,000 for the relief of Belgian children, 
covering their removal from territories under bombardment 
and the establishment and maintenance of them in colonies. 

Provided funds for the operation of a hospital for wounded 
Belgian soldiers and for part of the equipment of a typhoid 


hospital. 
ITALY, $3,588,826 


Provided the Italian Army with three complete motor- 
ambulance sections comprising sixty ambulances, forty 
trucks and 100 American drivers. 

Contracted for 10 field hospitals complete for use by the 
Sanita Militaire and the Italian Red Cross. 

Supplied 1,000,000 surgical dressings. Opened relief head- 
quarters in nine regional districts of Italy. 

Established a hospital for refugees at Rimini. 

Planned and made appropriations for extensive work 
among the refugees in all parts of Italy. 


RuMANIA, $2,676,369 


Rushed more than $100,000 worth of medical supplies and 
—- into Rumania immediately after the retreat to 
assy. 


Carried general relief work into every part of the stricken 
country not invaded by the Teuton and Bulgarian forces. 


UNITED STATES, $8,589,899 


Organized and trained 45 ambulance companies, totaling 
5580 men, for service with American soldiers and sailors. 

Built and maintained four laboratory cars for emergency 
use in stamping out epidemics at cantonments and training 
camps. 

Started work of eradicating unsanitary conditions in the 
zones immediately surrounding the cantonments. 

Established camp-service bureaus to look out for comfort 
and welfare of soldiers in training. 

Supplied two million sweaters to soldiers and sailors. 

Mobilized 14,000 trained nurses for care of our men. 

Established a department of Home Service and opened 
training schools for home service workers. 

Planned convalescent houses at all cantonments and train- 
ing camps. Increased membership from a scant half million 
to approximately 22,000,000. 


OTHER DISBURSEMENTS 


For War Relief in other countries, including Great Britain, 
Russia and Serbia, $7,581,075. 
- supply food to American prisoners in Germany, $343,- 


For supplies purchased for shipment abroad and for 
advances to chapters for material, $15,000,000. 

Equipment and expenses in United States of personnel 
for Europe, $113,800. 

Restricted as to use by donors, $2,500,410. 


Working cash advanced for France and United States, 
$4,286,000. 


Making a grand total of approximately $78,000,000. 

To those who care to study the details of how each 
penny has been spent, printed statements covering all 
War Fund appropriations are obtainable from Chapter 
chairmen. 

The foregoing covers some of the principal battle 
grounds in the Red Cross War against want and misery, 
but other millions are being constantly appropriated 
to meet new needs as they arise, and the War Fund 
must be replenished, for it is inconceivable that such 
work should ever be allowed to suffer for the lack of 
mere money. 

Give to your Red Cross until your heart says stop— 
it is the Heart of the World. 
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How About Next Winter? 


F REPORTS are any indication, the coal situation is 

far from satisfactory. To say the least, conditions 
are anything but reassuring, and the possibilities of ex- 
periencing a fuel shortage during the coming winter, as 
we did last, have not by any means been entirely re- 
moved. The Fuel Administration has been putting into 
effect very elaborate and no doubt effective plans and 
probably is doing all that is possible to meet the emer- 
gency so far as getting coal out of the mines and de- 
livering it to the consumer. However, there is another 
side to the question—how the coal is utilized after be- 
ing delivered to the consumer—and this is just as im- 
portant to think about just now as the delivery of the 
coal, since every ton saved during the summer is a ton 
available next winter. 

Almost simultaneously with an announcement that the 
coal situation was critical, the restriction on the use of 
advertising illumination was removed. Would it not 
have been more in keeping with the seriousness of the 
fuel problem to have continued the restrictions until 
such times as we might look forward with some feeling 
of certainty that coal would be forthcoming next winter, 
when it is an absolute necessity to human existence in 
cold climates? 

Preston S. Millar, in a paper presented before the 
Illuminating Engineering Society in New York City, 
February 15, pointed out that the net coal saving 
thought desirable through curtailment of lighting was 
equivalent to seven per cent. of twelve million tons used 
for the production of light by electricity, or eight hun- 
dred and forty thousand tons. The author expresses the 
opinion that the saving possible through the curtailment 
of light is so small compared with the coal saving pos- 
sible by other adjustment as to make that obtained by 
the curtailment of lighting of little consequence. 

However, we must not overlook the fact that this 
saving is obtained after increasing industrial lighting 
fifty per cent. above the standard at that time, and 
increasing protective lighting two hundred per cent. If 
industrial lighting had not been increased as suggested 
by Mr. Millar, but maintained at its present standard, 
it would have made possible a total saving of approxi- 
mately sixteen per cent., or two million tons of coal per 
year. But allowing that it is possible to save only eight 
hundred and forty thousand tons per year by lighting 
curtailment, this is something more than an insignifi- 
cant item. If this amount of additional coal had been 
available last winter and had been used for heating 
homes, at least eight hundred and forty thousand fami- 
lies could have been kept warm for a month. Or if used 
for industrial lighting and power purposes, many of the 
industries that were forced to shut down or curtail their 
output for considerable periods last winter could have 
run at full capacity. 

The fact that if each family in this country would de- 
crease by one shovelful its daily use of coal the result 


would be an annual saving of fifteen million tons looks 
simple at first thought, but we must not overlook the 
fact that last winter tens of thousands of families in 
this country did not have the one shovelful to save 
and would have been only too glad to have had some of 
the six hundred thousand tons used for advertising 
illumination. 

Let us not forget that there is another winter not very 
far ahead of us, ard that all the time the demands for 
light and power in industries essential to the winning of 
the war are increasing. If the high rate of production 
that these industries have been establishing this last 
month or so is to be kept up the year around, it is 
absolutely necessary that they have an uninterrupted 
coal supply for light, heat and power and that the 
employees have comfortable homes during the cold 
season as well as in the summer. Until it is abso- 
lutely certain that the coal supply is adequate to meet 
this demand, it would seem that we can do with some- 


what dimmed white ways, which have become a part of 
our city life. 


Pseudo Data 


E. STROMEYER is reported in Engineering to 

have said during discussion of a meeting of the 
Institute of Mechanical Engineers, London, that per- 
sonally he disliked associating boiler insurance with 
boiler inspection. As an instance of how insurance 
worked, he stated that in America there was no asso- 
ciation which corresponded to those in England whose 
first duty is to inspect. The American boiler-insurance 
companies he said, published at intervals a leaflet 
giving the number of boiler explosions, the standard 
being the number of deaths caused. In England, for 
insured and inspected boilers, there were ten deaths 
per annum as against two hundred in America. That 
illustrated the significance of inspection. 

As reported, the figures are significant of nothing. 
We do not question but that per unit number of boilers 
in service, we in America have more boiler explosions 
than occur in England. The excellent supervision by 
the Board of Trade and the service to members by the 
Manchester Steam Users’ Association, for which Mr. 
Stromeyer is chief engineer, are influential factors in 
preventing boiler accidents. But data, or more cor- 
rectly, perhaps, statistics, given or reported in‘ such 
loose manner were better unsaid. The reader or 
listener should know what is considered as an explo- 
sion, what relation the terms of the ratio 10: 200 deaths 
per annum bears to the total number of boilers installed 
cr in service in the two countries respectively. 

The trend of business makes it increasingly import- 
ant that engineering data be comprehensible as well 
as exact. This applies not only to such cases as the 
one cited, which is used merely as an example, but to 
data in general, and especially those presented in society 
papers. No national good can come of giving informa- 
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tion that is subtle and that is used to achieve victory 
in argumentation for some proposals or practice re- 
gardless of their engineering truth either as pure science 
or as related to other conditions necessary to their 
industrial application. 

Pseudo facts may well be used by lawyers (though 
by every consideration of justice and honesty they should 
not be); but these are wrong in engineering—wrong 
ethically and socially. In his most interesting book, 
“The Great News,” which contains so many captivating 
phrases, but which one may gently criticize as a little 
too intangible, Charles Ferguson has a statement that 
applies well here, namely: “ there is abso- 
lutely no social will-power directed to the upkeep and 
improvement of the apparatus of civilization.” The 
point is that each of us is too much concerned about 
making good our particular case, however much harm 
may be done or confusion created broadly. 

The Golden Rule must be dragged out of a musty 
book, sincerely embraced and frankly applied by the 
professions and the trades—not in parlor discussions 
and philanthropical endeavors alone, but all during 
the working day. It must dull the narrow, personal and 
selfish conscience and stimulate the broad, national 
conscience to which the war’s hardships and magnitude 
have given new life. Certainly the great blessing of 
the war will be the honest, altruistic coédperation and 
codrdination of the forces of civilization to make the 
world a better place to live in. When each nation, 
bleeding, hungry and poor, emerges from the long strug- 
gle and turns to look over its shoulder at the fields 
and seas where lie its young and honored dead, it will 
resolve that nevermore shall science be the handmaid 
of holocaust; but rather that it shall serve the peaceful 
arts so well that the incentive which gives birth to 
wars will starve into extinction. To even make a good 
beginning, facts must be presented so as to be exposed 
top, bottom and all sides. 


Looking Ahead =a 

ROM coal heaver to general manager seems a long 

uphill climb—a journey that many begin and few 
finish—yet it is supprising how quickly some make the 
trip. It seems but yesterday that they were heaving 
coal and sweeping tubes, yet ten years have slipped by, 
and today they are directing the management of the 
whole plant and ever planning for improved conditions 
and greater things. These men kept their eyes front. 
By this it is not meant that they dared not glance side- 
ways, but that they had a fixed goal—a beacon ahead 
upon which they kept their eyes fixed in order to 
steer the course that they knew would shorten their 
trip to that harbor of Success. These fellows were 
never afraid to tackle a job, no matter how much energy 
it required. To be sure, they must have had times 
when they questioned themselves as to whether they were 
capable of doing it—this is just what gave them confi- 
dence. 

Never before in the history of this great nation has 
there been such a demand for men who can handle 
big tasks. Some of the ablest men in the field have 
gone to Washington and into the service of the country. 
Their posts in the plant had to be filled by their 
trained subordinates, which in turn meant a general 
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shake-up all through the various grades in the plant, 
and those who were capable and ready were boosted 
up a step—sometimes two. 

Our great merchant marine is incessantly calling for 
engineers with ability and courage; already it has 
made large inroads on the staffs of the power plants 
throughout the country. 

Great shops. and industrial centers have developed 
with astounding rapidity. One stops to wonder where 
they got the men with ability to fill the many positions 
of responsibility. It does not require much study to 
find where they came from. They were ready to answer 
the call—up from the ranks to take command. They 
were men who had faith in their ability to develop 
themselves by study and increasing work. Where are 


you in this great change that is being wrought? Surely, 
you cannot be still thinking that there is no. show—no 
opening for you—no chance to get into a better job. 
-The only bid you can make for that better job is to out- 


grow your present one. 
You would not now be reading this article if all your 
ambition were dead. You would not have this maga- 


zine in your hands if you were not trying to find some- 


thing that would help you. Men don’t read technical 


papers for pastime—they do it to keep informed and 
to better themselves. 


The Coal-Zoning Plan 


HE importance of an adequate coal supply in the 
winning of the war cannot be minimized or ignored. 
Decreased or interrupted preduction may result in stop- 
page of industries engaged on war contracts, the en- 
forced idleness of labor, and eventually a condition 
similar to that of last winter, when thousands of homes 
found themselves without heat. 
The zone system of coal distribution put into effect 


by the order of the United States Fuel Administration 


represents a serious and at the same time an ambitious 
attempt to cope with the difficulties of the fuel situation. 
It is not the outcome of ill-advised haste or snap judg- 
ment, but. rather a plan resulting from months of study 
and careful consideration. 

It would be- futile to expect that a scheme so far- 
reaching in. its scope could be put into effect without 
some disruption of established relations. The urgent 
necessity for diminishing the burden on transportation 
facilities involved: restrictions ard prohibitions that had 
previously been unknown; but wherever it could be done, 
long-established trade relations were preserved, since 
this would reduce the confusion and disorganization 
attendant upon the adoption of the new plan. 

So many interests must be considered in the working 
out of a successful scheme of fuel regulation that the 
situation is exceedingly complex, and so it becomes 
necessary to provide for a certain measure of flexibility 
in order to meet changing conditions and unforeseen 
emergencies. This has been done by providing for a 
system of special permits to be issued by the Fuel Ad- 
ministration whenever circumstances warrant. Thus, 
while the zone system as announced may show faults 
and imperfections as it comes to be more widely applied, 
the special-permit provision makes possible a prompt 
adjustment to prevent injustice or unnecessary hard- 
ships. 
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Correspondence 


Second-Hand Boilers in Bad Shape 


A few months ago I took charge of a plant where they 
were installing a second-hand Scotch marine boiler that 
had been purchased by the general manager from a sec- 
ond-hand dealer who represented that it had been in- 
spected by a state and also by an insurance inspector 
and passed to carry 110 lb. pressure. I made a thorough 
inspection of it and found things in good condition until 
I crawled into the combustion chamber, and there I saw 
a sight. 

The ends were burned off from about three-fourths 
of the tubes, and some of them were so badly corroded 
that they only stuck halfway through the tube sheet. 
The leakage had been so bad that sediment almost 
choked up some of the tube ends. How inspectors could 
have passed the boiler if they inspected it at all, and 
I don’t believe they did, is more than I can say. We 
had to remove the tubes, have ends welded on, and re- 
place them again before the boiler was fit for service. 
This cost the company about two hundred dollars besides 
the trouble and delay in getting the boiler into service. 
It is in good condition now and giving satisfactory serv- 
ice, but the incident goes to show that it is mighty dan- 
gerous and expensive for a man without practical knowl- 
edge of boilers to buy second-hand ones without having 
a thorough inspection made. S. A. REILLY. 

Orrville, Ohio. 


Saving Ammonia and Coal 


Nearly all engineers know that they should not try 
to save ammonia by not putting in the proper charge 
at the beginning of the season. One can make up for 
a weak or insufficient charge only at the expense of 
the coal pile. This applies to absorption machines 
particularly. They are commonly run with insufficient 
ammonia, as it is so easy to get the capacity by circulat- 
ing a little more weak liquor per pound of anhydrous 
needed tw do the refrigerating. 

This is bad practice. The weight of weak liquor 
circulated per pound of anhydrous should be kept as 
low as possible, say 6 to 7 lb.; 12 or 14 lb. is not 
unusual in some plants. 

The speed of the aqua pump should be as steady as 
possible. Most manufacturers furnish a regulator to 
care for this pump. 

With coil absorbers with the separate mixer on each 
coil there is a tendency for the liquid to “dump” or 
come in irregularly. When this happens, there occurs 
a loss due to not having the strong liquor from the 
pump to the generator at as high a temperature as 
it would have if it had passed in a steady flow through 
the exchanger and analyzer. The flow of weak liquor 
from the generator through the exchanger is almost 
constant, and for the exchanger to heat the strong 
liquor as much as possible and cool the weak liquor 
also, both must pass in a steady flow. 


Although machines fitted with this type of absorber 
have a large aqua receiver which helps to take care of 
irregularities, the men will often give the pump too much 
steam, causing too fast a flow of liquid. Where such 
conditions obtain, I would disconnect the regulator and 
let the men control the pump by hand; they will soon 
get it set so it will not stop and race. 

I know of one plant where the irregular speed of the 
aqua pump caused the temperature of the exchanger to 
vary so that one of the head gaskets blew out, with 
a loss of some ammonia and loss of the machine for 
four days during the summer’s rush. Keep the pump 
operating steadily and watch the liquid seal on the am- 
monia receiver so as not to blow any gas over in the 
cooler or ice tank. Every pound of gas carries with 
it the latent heat plus the superheat. 

Keep the strong-liquor pump rod packed so as not 
to leak ammonia out and air into the system and you 
will have little trouble with non-condensable gases, 
which always cause some loss of ammonia when purging. 

Make it a rule when you go on watch to look things 
over, then take your sulphur stick and examine the 
machines for leaks, for many small leaks will go un- 
noticed if one depends only on one’s nose to find them, 
especially if coils are located on the roof. 

Machines with double-pipe or submerged cooling coils, 
where the ammonia from a leak will be absorbed by 
the water or brine, make it necessary to test this brine 
and water with Nessler’s reagent. This should be done 
at least three times a week. 

The formula for making Nessler’s reagent was pub- 
lished in the Jan. 15, 1918, issue of Power and may be 
found in most handbooks on refrigeration. Sensitive 
paper is useful for locating leaks on the water side of 
the machine, but cannot be depended upon in calcium 
brine, as such brine turns the paper red whether the 
brine does or does not contain ammonia. 

Jersey City, N. J. BERNARD LAMB. 


Horseshoe Magnet a Handy Tool 


The suggestion, by W. H. Bennett, page 447 in the 
issue of Mar. 26, for removing drill chips is a good 
one. I have also found that a horseshoe magnet, one 
taken out of an old house telephone for instance, is 
mighty useful for the same—and many other purposes. 
If the magnet is too large to go into the hole, it 
can be put in contact with a small rod as an extension or 
the rod can easily be magnetized if near a plant that has 
magnetizing coils. 

Two or three magnets tied together will be found 
useful to wiremen when a knife, screwdriver, pliers 
or other tool is accidentally dropped down an open parti- 
tion as sometimes happens. Just lower the magnet 


on a string until it comes in contact with the tool, then 
“haul away.” 


Knoxville, Iowa. 


R. L. PETERSON. 
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Home-Made Pipe and Drilling Vise 


A handy pipe vise that can be made by any engineer 
who is not in a position to purchase one is shown in the 
accompanying illustrations. The grip on pipes should 
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teeth for gripping purposes. The movable jaw D is 
made from a U-shaped strap, in the center of which is 
riveted a solid block E. This upper jaw is guided be- 
tween the two lower jaws by means of a bolt pivoted 


Ih, 


FIG. 1. DETAILS OF CON- FIG. 2. VISE SHOWN IN THE FIG. 3. CLAMPED BETWEEN 


STRUCTION 


be, as much as possible, around the entire cylindrical 
surface, otherwise the pipe is easily scored. The device 
described was built in three sizes. The largest size, 
fitted with brass jaws, is used for gripping small pipe 
or rods for various light operations. When mounted 
on a block, Fig. 2, it serves as a handy vise for drilling 
round stock. It can be attached directly to the bench, 
Fig. 1, or gripped in the vise, Fig. 3, for threading, or 


FIG. 4. VISE CLAMPED TO DRILL-PRESS BED 


clamped to a drill-press bed for drilling holes in round 
stock, Fig. 4. The vise is composed of two plates. 
Plate A, Fig. 1, is made of angle iron for fastening to 
a block or bench; B is of steel plate of the same length 
and can be used for fastening to a bench or for being 
gripped between the jaws of a bench vise. Both pieces 
are reinforced on the upper edge by a piece of steel, C, 
riveted on. In the center of these assembled plates a 
V-shaped way is sawed, which is provided with fine 


OPEN POSITION 


VISE JAWS 


between them, as shown. A handle nut is also provided 
for quick action in opening or closing. 


New York City. J. A. LUCAS. 


Burning Fuel Oil 


Why do we not get more articles on the subject of 
burning crude oil? Plants in both Texas and California 
are large users of fuel oil, and in a great many small 
plants it is burned very inefficiently. Engineers of large 
plants are beginning to realize that large combustion 
chambers give the best results, and when setting new 
boilers, raise them from two to three feet higher than 
the old-style setting. The bridge-wall is placed about 
ten feet back from the doors, and the grates are covered 
with loose firebrick. Most of the air should be admitted 
under and on each side of the burner, with just enough 
admitted under the flame to raise it away from the 
grate and keep the grate cool. 

As every engineer knows, an excess of air means a 
loss in economy and all brickwork is more or less leaky. 
By using the damper to control the air supply, the 
difference in pressure between the inside and outside of 
the setting can be kept at the lowest point. 

With from 33 to 4 sq.in. of clear air space through the 
grates for each normal horsepower rating, a draft from 
0.05 to 0.1 in. of water next to the damper is sufficient 
to give air enough to carry better than normal rating 
on the boiler, and certainly there won’t be as much air 
leakage as when the ashpit doors are used to control the 
air supply and a difference of from 0.3 to 0.4 in. is 
maintained between the inside and outside by leaving 
the damper wide open. L. D. HARRIS. 

Houston, Tex. 

[We welcome and pay well for contributions, articles 
and letters on the subject of oil burning—as well as on 
all subjects of value to power-plant engineers and others 


interested in the generation and distribution of power. 
—Editor. ] 
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Fires in Turbo-Generators 


M. A. Walker’s article on “Fires in Turbo-Generators,” 
in Power, issue of Jan. 22, is, I believe, a live subject 
and one worthy of serious consideration. As Mr. Walker 
points out, the modern turbo-generator contains material 
that will burn and, once ignited, makes a difficult fire 
to fight on account of its location and the great amount 
of blinding and suffocating smoke given off. 

My experience has convinced me that one of the best 
preventives of these fires is to get the machine off 
the line and kill the field at the first sign of trouble. 
I have seen four or five cases where doing this prevented 
a fire, and others where it was not done caused serious 
fires, totally destroying the insulation on the ends of 
the stator coils, besides damaging the tie rings and 
laminations. 

The first cases that came under my observation were 
on 4500-kv.-a. 13,200-volt three-phase 60-cycle machines. 
On the first machine to give trouble, the insulation 
broke down on the top coil in a slot, and burned this 
coil off, damaging the insulation of the bottom coil and 
the top coil in an adjacent slot. These three coils 
had to be taken out; two were reinsulated on the job 
and put back, and a third had to be replaced by a 
new coil. In three other cases in this plant we lost 
from one to three coils in like manner, all of these 
hreakdowns being near the center of the slot length. 

Practically all these burnouts were preceded by line 
trouble causing a heavy surge, and as there were no 
reactances in the line, the generators received the 
whole strain. The first indication of trouble would 
be a groan from the generator, then a few sparks 
mixed with dust. As these machines had an air outlet 
on top that was easily seen by the switchboard oper- 
ator, he generally discovered the trouble when it first 
started and cleared the machine. 

In one case there was a new operator on the board; 
two machines were in parallel when the trouble started. 
The switchboard attendant tried to prevent interrupt- 
ing the load by holding the defective unit on the line 
until the engineer brought another machine up to speed. 
The result was that both coils in one slot were com- 
pletely burned out, copper and all, and the insulation 
at each end of the winding was set on fire. 

These generators had small plates near the top of 
each end bell, giving access to the inside of the machine. 
Although these covers got almost red-hot, we succeeded 
in removing them and in a short period had the fire out 
by the use of two j-in. water hose—but not before 
the insulation was entirely ruined on both ends of the 
winding, and the tie rings, which were wood, were also 
consumed. The arc in the slot welded the laminations 
together so that the stator core had to be taken down 
and the iron restacked, and between three and four 
tons of laminations replaced by new stock. 

Two other cases that came under my notice were 
of 5000-kw. vertical units which burned out within 
ten minutes of each other. The cooling air for these 
units was drawn in at the top of the housing and 
discharged at the bottom, on top of the turbine casing. 
This made it very difficult to get at the fire. In one 
unit the burnout occurred right over the side where 
the throttle valve was located, so that the operating 

crew could not get to it to shut the steam off. The 
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melted copper, iron, etc., from the burnt-off coils 
clogged the valve gear in the open position so that 
things were in excellent shape for a speed wreck, but 
fortunately the flame was so intense that it melted off 
the trip rod, from the emergency governor, thus re- 
leasing the throttle and allowing it to close. 

These were old units which had seen hard service 
and, at the time they failed, were carrying heavy loads 
on account of another larger unit being out of service 
owing to a similar burnout. This latter unit failed at 
the end of a slot, doing some damage to the laminations 
as well as burning the ends of the coil on that end 
of the winding. 

Another burnout that comes to mind was that of a 
large machine in which the trouble started at the end 
of one slot. The first indications of trouble were a few 
sparks for a short time before the actual burnout, which 
took the form of an explosion, shooting flame and smoke 
out of the air outlet on top of the generator. It re- 
quired over two hours to put this fire out. In this 
instance the laminations were not injured, but all the 
coils were damaged and most of the tie rings were 
burned or cracked so that they had to be replaced. I 
believe that if this generator had been cut out at the 
first sign of fire, the trouble would have been localized 
and only one or possibly two coils damaged. 

From these experiences I believe the surest way to 
localize the trouble is to kill the machine at the first 
sign of sparks or smoke. This may cause a shutdown 
for a short time, but that is better than burning out 
a machine, putting it out of service from two to eight 
weeks, depending on its size and the extent of the 
damage; besides, the cost of repairs may easily run up to 
several thousand dollars on large units. 

Mr. Walker’s suggestion for fire-fighting inlets or 
connections is an excellent one and should be adopted 
for all units. It appears to me that an effective scheme 
could be worked out by placing a ring of pipe around 
the ends of the stator just back of where the coils leave 
the slots, or in any suitable location where there is 
room, with sprinkler heads, such as are used with auto- 
matic sprinkler systems, at intervals of six or eight 
inches along the pipe so that they point in toward the 
coils; the melting point of the head to be, say, 50 deg. 
F. above the maximum allowable temperature of the 
generator, and the pipe line to be carried outside of 
the generator to a valve and connected to the water 
supply. There should be a drain opening between this 
valve and the sprinkler ring, which should be kept 
open so that any leakage of the main valve may be 
detected. 

The pressure should not be kept on the sprinkler sys- 
tem all the time, as something might cause it to leak 
and damage the generator. In case there was a burn- 
out or the attendant saw sparks or smoke coming from 
the generator, he could turn the water into the sprinkler 
system. If there was a fire at any point, one or more 
of the heads would be open and the water would be 
played on that point and not all over the machine as 
from a hose. If there was no fire serious enough to open 
the sprinkler heads, no water would reach the windings 
to cause damage. If the fire tended to spread around 
the armature, additional heads would open up to ex- 
tinguish it. 

This system could also be used in connection with 
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carbon tetrachloride or carbon dioxide, as suggested 
by Mr. Walker, for fighting these fires, by connecting 
the system to tanks containing these chemicals under 
suitable pressure, instead of to a water supply. 
When using these chemicals, smaller-sized piping could 
be used to advantage. 

I do not know whether this scheme has ever been 
used, but I see no reason why it would not work out 
satisfactorily, and the cost of installing the apparatus 
would be little compared to the expense of rebuilding 
a generator and the loss of service during the repairing. 

The use of shutoff doors or dampers in the air inlets 
and outlets to the generator is another important detail, 
since with a turbo-generator with the field open, there 
is from a quarter of an hour to an hour in which the 
rotor will be turning and forcing air through the gener- 
ator if these openings are not closed. These dampers 
should be controlled from the floor, where the engineer 
could reach them without leaving the throttle of the 
turbine. They should not be automatic in operation. 

All of us who are in the business are interested in 
this subject, and I feel that it is very important to do 
what we can to help prevent these fires. They are 
not only a loss in profits to our companies, but are a 
waste, and at this time it behooves all of us to prevent 
such waste, whether of fuel, food, labor or material. 

Claymont, Del. EVERETT PALMER. 


Reusing a Cotter-Pin 


The next time you try to replace a used cotter-pin that 
is spread at the end (as shown in the illustration at A), 
instead of trying to hammer the ends together, which 
cannot be done, try kink B. This produces a cotter of 
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MAKING A COTTER PIN EASY TO ENTER 


the shape shown at C, which is easily reéntered. This is 
a simple kink, and no doubt many readers will say, “Any 
fool oughter know that,” but it has come to my notice 
that a lot of wiseheads do not make use of it, so I am 
passing it along. C. H. WILLEY. 
Concord, N. H. 


Vol. 47, No. 20 


High and Low Water Alarm 


I have made a successful high and low water alarm 
out of a couple of dashpots taken from old arc lamps 
and partly filled with mercury. A lever is pivoted, as 
shown in the illustration, so that when the long end 
is depressed or elevated by a knot on the float-cord pass- 
ing through the eye at the end, contact will be made 
between the points on the lever and the mercury, com- 


Tank 


MAKE-AND-BREAK FLOAT ALARM 


pleting the electric circuit, which lights a pilot lamp 
or rings a bell. The lever is held in a central or 
neutral position by the coiled spring until one of the 
knots forces it one way or the other, and the difference 
in the water level in the tank before an alarm is given 
depends on the distance between the knots. 

Paxton, II. S. R. RopGERs. 


Pump Strokes Irregular 


In the plant where I am employed one 53 x 33 x 5-in. 
Worthington boiler-feed pump began giving trouble 
on one side. The right side would make the stroke all 
right, but the left would jerk and pound. At first I 
tried adjusting the valves, but this did no good, so I 
took the head off the water end and found that the 
night engineer in repacking the right side had put in 
four rings of packing instead of three, causing more 
friction on that side. So I added one ring to the left 
side and the trouble stopped. 

The 14-in. by 30-ft. leather belt from a 75-hp. motor 
to an air compressor had been burned on one side, caus- 
ing that side to stretch, and it flapped every time that 
part went over the motor pulley. I turned the belt 
over and the noise and disagreeable flapping stopped. 

Provo, Utah. O. W. MANN. 


Six new authorized United States battleships are de- 
signed to be of 41,500 tons, the largest battleships in 
the world. 
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Inquiries of General Interest 


Use of Piston Valves on Compound Engines—For com- 
pound engines, why are piston valves frequently used for 
the high-pressure and flat slide valves used for the low- 
pressure cylinders? D. L. 

For the high-pressure side, piston valves are preferable 
because they can be balanced and operated with little fric- 
tion, and although repairs for making this type of valve 
steam-tight are more difficult than repairs to flat valves, 
tightness against valve leakage is of less importance on the 
high-pressure than on the low-pressure side of the engine. 


Trapping Returns Discharged Below Boiler—Our heating 
system is supplied with steam at reduced pressure from 
boilers that carry high-pressure steam for power purposes. 
The returns from the heating system must be discharged 
about 10 ft. below the boiler. How can the return water 
be trapped to the boiler? J. E. H. 

Place a return trap below the returns of the heating system 
and have this trap discharge to another return trap placed 
above the boiler for returning the condensate to the boiler. 
The most rapid operation will be obtained for the purpose 
by employing return traps whose receivers are vented to 
the atmosphere while filling. 


Water-Hammer in Pump Suction Line—How can water- 
hammer be prevented in a pump suction pipe? A. H. 

Water-hammer results from sudden checking of the 
velocity of the water at each reversal of the pump. It can 
be prevented by connecting an air chamber to the pump 
suction pipe in such a manner that when the column of 
water is stopped or checked by action of the pump, the 
direction of flow may continue past the pump suction cham- 
ber or valves to the air chamber. The energy of the moving 
column of water can thus be expended directly on the con- 
fined air; but an air chamber will be of little benefit if 
connected to the side or top of the suction pipe so the water 
passes under or at right angles to its connection. 


Intrinsic or Internal Energy of Steam—What is the dif- 
ference in signification of the terms total heat, intrinsic 
energy, internal energy and intrinsic heat of steam? 

A. D. B. 

The term “total heat of steam” in any given state is un- 
derstood to mean the amount of heat required to heat at 
constant pressure, a unit weight of water from the tempera- 
ture of melting ice to the state under consideration. During 
the period of vaporization the volume of a pound of water 
is changed to the much larger volume of steam and the ex- 
ternal work done in order to reach the state of the steam 
is called the “constant pressure external work.” The 
terms intrinsic energy, internal energy and intrinsic heat 
are each used to signify the same thing, meaning the heat 
energy contained within the steam above 32 deg. F., and 


it is equal to the total heat less the constant-pressure ex- 
ternal work. 


Delta-Connected Transformer Banks Connected in Parallel 
—Would there be any objection to connecting two trans- 
former banks in parallel, each bank being grouped in delta 
on both the primary and secondary? One bank consists of 
three 75-kw. units and the other bank of three 100-kw. 
units. D.C. A. 

It would not be considered good practice to parallel two 
banks of transformers of different capacity such as indi- 
cated in the question. The chief objection to this practice 
fs the difficulty that would be experienced to get the load 
to divide in the proper proportions between the two banks. 
To a certain extent this difficulty could be taken care of by 
connecting a resistance in series with the leads of the bank 
that has a tendency to take more than its share of the load. 
Even if the banks were the same capacity, it would not be 
good practice to operate them in parallel. If possible, each 
bank should supply a separate load. 


Taking Gas- or Oil-Engine Suction-Stroke Diagrams— 
Diagrams made with the ordinary stiff spring necessary for 
use for indicating gas and oil engines afford little informa- 
tion of the action of the valves during the suction stroke. 
How can appropriate diagrams be obtained? A. E. R. 

The events in the suction stroke must be obtained sepa- 
rately with a weak spring in the indicator. The spring 
should be protected from excessive pressure of the explo- 
sion stroke by inserting a suitable stop to prevent undue 
compression of the spring. For that purpose a distance 
piece may be made of a small brass tube slipped over the 
piston rod of the indicator or, for an indicator with an 
inside spring, the distance piece may consist of a thin brass 
tube that will freely pass over the outside of the spring and 


inside of the indicator cylinder while resting on the top of 
the piston. 


Scale-Forming Impurities in Feed Waters—What are 
the usual scale-forming impurities in boiler feed waters? 


C. N. D. 
Those most often present and in largest quantities are: 
Calcium carbonate (lime), chemical formula.............. CaCO, 
Magnesium carbonate, chemical formula............... is 
Calcium sulphate, chemical formula..................... CaSO, 
Magnesium sulphate, chemical formula................... MgSO, 


The impurities less frequently found and usually in small 
amounts are: 


Iron carbonate, chemical Fe,CO, 
Calcium chloride, chemical formula...................... aCl, 
Magnesium chloride, chemical formula................... MgCl 

Potassium chloride, chemical formula.................... cl 
Sodium chloride, chemical formula. .... NaCl 


matter also may be found, though usually in small quantities. 


Effect of Clearance on Air Compressor—What effect has 
cylinder clearance on the capacity and power required by 
an air compressor? S. E. M. 

In single-stage compression, clearance reduces the vol- 
umetric efficiency or ratio of the volume of free air, actually 
admitted and compressed in the intake cylinder, to the 
volume of piston displacement. The percentage in reduc- 
tion of capacity is greater than the percentage of cylinder 
clearance, as the piston must travel back a larger percent- 
age of the return stroke before the air previously com- 
pressed into the clearance spaces has expanded to atmos- 
pheric pressure, permitting the free air supply to flow into 
the cylinder. Since the volume which the expanded clear- 
ance air occupies increases as the pressure increases, the 
loss in capacity by clearance is directly proportional to the 
pressure. The loss of volumetric efficiency due to clearance 
is less for two-stage than for single-stage compression be- 
cause, for given capacity, the low-pressure cylinder of two- 
stage compressors is practically of the same size and has 
the same percentage of clearance as the cylinder of a single- 
stage compressor, and the terminal pressure of the two- 
stage machine is much lower with less expansion of the 
compressed clearance air back into the cylinder volume. The 
work required for compressing the clearance air to receiver 
pressure in expanding back to atmospheric pressure helps 
to move the piston on the return stroke and as the loss of 
heat during expansion is negligible there is practically no 
loss of power from clearance excepting that its presence 
increases the size of compressor required to deliver a stated 


amount of air, thereby requiring more power for its oper- 
ation. 


[Correspondents sending us inquiries should sign their 
communications with full names and post office ad- 
dresses. This is necessary to guarantee the good faith of 
the communications and for the inquiries to receive atten- 
tion.—Editor.] 
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Notes on the Operation of Submarine 
Diesel Engines 


By LIEUT. F. C. SHERMAN, U.S.N. 


The following notes have been made as the re- 
sult of practical experience in operating sub- 
marine Diesel engines of the two-stroke-cycle 
Niirnberg type of New London Ship and Engine. 
Co. manufacture. They are particularly applicable 
to that engine, but it is felt that some of the ideas 
evolved may be adaptable to engines of other types 
when similar troubles have been experienced. 


N spite of the widespread reports of unreliability of sub- 
J earns Diesel engines of the past few years, the writer 

has always maintained that every effort should be made 
to make the material operate satisfactorily before condemn- 
ing it as unsatisfactory and unreliable. In many cases fur- 
ther investigation has shown that inexperienced personnel 
are to blame and not the long-suffering and almost always 
blamed material. 

In the type of engine upon which this discussion is based, 
the crank case is totally inclosed and the oil from the 
lubricating system, after cooling the piston heads, is drained 
into the crank case, from which it runs into the settling 
tank and is used over again. The scavenger air for the 
working cylinders is compressed in a scavenger cylinder in 
tandem with the working cylinder, and the piston is of the 
stepped type, the lower step working in the scavenger cylin- 
der and compressing the scavenger air which is forced into 
a housing around the scavenger cylinder and above the 
crank case. The scavenger cylinder makes a joint between 
the crank case and the scavenger housing. 


CRANK-CASE EXPLOSIONS 


Now, in every case of crank-case explosions it was found 
that there was a leak from the scavenger housing to the 
crank case. This joint was packed with soft packing and 
proved to be very difficult to keep tight, due to the scavenger 
cylinder holding-down bolts working loose from continual 
shock. But in every case of crank-case explosion, a leak of 
scavenger air to the crank case was found, and when it was 
corrected the explosions stopped. The permanent care 
taken following this discovery was to test the scavenger 
housing at frequent intervals for tightness with air pres- 
sure and to examine frequently the scavenger cylinder hold- 
ing-down bolts and to keep them set up tight every time 
they came loose. These tests were made about once a 
month, and following this care, practically all crank-case 
explosions and their destructive results were eliminated. 

Another remedy adopted, not as a cure but to reduce the 
effect of a crank-case explosion, was to install a vent to 
the crank case. The crank case is totally inclosed only to 
retain the oil used in the lubricating system and prevent its 
being splashed about in the engine room. The result was 
that when a crank-case explosion occurred the gas had no 
place to escape without wrecking something, blowing off the 
crank-case doors or housing. To prevent this, a 2%-in. pipe 
was led from one end of the crank-case housing and left 
entirely open. The main purpose of the pipe was to furnish 
an opening to the crank case to allow the expanding gases 
of the explosion to get out without blowing something out. 

Another feature of the leak in the scavenger housing was 
found to be that the scavenger-housing temperature in- 
creased unduly, especially when running at higher powers. 
This undue rise of temperature probably resulted from 
slight burning of the oil vapor around the leak causing an 
increase of the temperature without, however, causing an 


*Abstract from the “Journal of the American Society of Naval 
Engineers.” 


explosion. A correction of the air leak always resulted in 
a decrease of scavenger-housing temperatures. These leaks 
from the scavenger housing, it must be understood, were not 
sufficient to cause trouble from drop in scavenger-air pres- 
sure and would ordinarily not be expected to give any 
trouble. 

Closely allied with the crank-case explosions, but of an 
entirely different nature, were scavenger-housing explosions. 
These were found to be due to two causes; namely, presence 
of a superfluity of oil in scavenger housing and leaky or 
defective scavenger valves. If there was too much oil in 
the scavenger air and the scavenger valve to the working 
cylinder remained open an instant too long or leaked after 
it was closed, the compression temperature or flame from 
the working cylinder would be transmitted to the scavenger 
housing and set off the oil and vapor in that chamber, 
resulting in an explosion liable to wreck the housing, as 
relief valves fitted there were never efficient in quickly 
releasing the excessive pressure formed. The remedy for 
this form of explosion was to keep excessive oil out of the 
scavenger housing through drains fitted at the bottom and 
to keep the scavenger valves to the working cylinders func- 
tioning properly. 


PISTON AND CYLINDER TROUBLES 


Cracked piston heads, cracked cylinders, cracked pistons 
and piston seizures are almost all traceable to defective 
cooling of the piston head. On the particular type of 
engine in question, the pistons were cooled by lubricating oil 
forced up from the lubricating system through the connect- 
ing-rod and wristpin and then up through a pipe leading to 
the hollow piston head and thence down on the opposite side 
through a drain pipe to the crank case, whence it drains by 
gravity to the settling tanks. 

The most frequent cause of defective cooling of the piston 
heads was the presence of salt water in the lubricating 
oil which remained in the piston head owing to the location 
of cooling-water inlet and outlet. Due to the temperature 
to which the oil was subjected, the water would quickly 
evaporate, leaving a salt deposit in the oil which was black 
in color, giving the appearance of carbon. For a long time 
this deposit was thought to be carbon, on account of its 
color, but an analysis showed it to be over 90 per cent. salt. 
This salt would form a black, gummy mass and would soon 
collect in the piston heads and the pipes leading to them and 
result in decreasing or blocking altogether the supply of 
cooling oil to the piston heads, which would instantaneously 
get hot and either crack or seize, or heat would travel to 
the cylinder or piston itself, resulting in cracking the cylin- 
der with its cooling water outside or the piston seizing and 
cracking. 

Obviously, the remedy for this is to keep salt water out 
of the oil. However, with an engine using salt water for 
its cylinder-cooling and oil-cooling medium, this is not as 
easy to do as it sounds; but it can be done if proper care 
is exercised. On the vessel on which the writer served it 
was never completely accomplished until the circulating 
water pumps were removed from over the crank case where 
water leaking slightly past the plungers and stuffing-boxes 
found its way into the crank case and there mixed with 
the oil. 

TROUBLES FROM OIL COOLERS 


Another frequent source of trouble were the oil coolers, 
where the oil is cooled by circulating water before being 
again used in the engine system. The oil passed through 
nests of tubes surrounded by cooling water, and trouble was 
experienced in preventing tubes from pitting through and 
gaskets from leaking. Whereas the oil pressure when the 
engine was running was greater than the water pressure, 
the leak would become effective when the engine was shut 
down and the lubricating-oil pumps stopped. Water would 
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then leak in and cause trouble on the next run of the engine. 
Another source of leaks was from slight cracks in cylinders, 
sometimes quite imperceptible to the eye when the cylinder 
was cold, but allowing slight leaks of cooling water to crank 
case when warm. All these leaks, wherever they may be, 
must be prevented to insure proper cooling of piston heads 
and to prevent troubles ensuing from this source. 


WRISTPIN TROUBLES 


Wristpin troubles, in brief, are due to insufficient lubri- 
cation, insufficient clearance, undue wear on bushing or pin 
and heating resulting from hot piston or piston head. The 
trouble due to insufficient lubrication is sometimes traceable 
to the salt water in the oil. In other cases, however, it 
may be due to improper grooving of the wristpin bushing 
or bearing surface. This subject must be studied in con- 
nection with the approved forms of oil grooves for bearings, 
and steps taken to insure that the oil is being properly dis- 
tributed on the wristpin bearing. 

On engines with forced-lubrication pumps operating from 
the main engine shaft, hot wristpins frequently develop on 
first starting up an engine. This is probably caused by lack 
of lubricating oil in the wristpin bearings, the highest part 
of the system, when the engine is first turned over. This 
can be prevented on engines with an independent lubricating 
pump by starting up the auxiliary lubricating pump several 
minutes before attempting to turn over the main engines 
and running it long enough to insure getting lubricating 
oil to all parts of the system. This should always be done 
before starting up, as frequently wristpins will run hot and 
wipe in the few minutes before oil from the attached pumps 
can get to them. 

Insufficient clearance on wristpin bushings sometimes re- 
sults in not allowing sufficient lubricating oil to form a 
good film on the bearing and causes wiping or heating of 
the wristpin. Good practice is to allow about 0.002 in. 
vertical clearance between the pin and bushing and about 
0.006 to 0.008 in. clearance on the sides. This additional 
side clearance gives no more play in the bearing, as the pres- 
sure is always vertical, but gives the oil a_ better 
chance to circulate in the bearing and form the oil film 
or lubrication. 

Undue wear on wristpin bushings results in loss of 
lubricating oil from the bearing due to leakage, and also 
in loss of compression in the cylinders from the dropping 
down of the pistons. Consequently, anything that can be 
done to prevent undue wear on the wristpin bushings is im- 
portant. In addition, loss of compression in the cylinders 
causes inefficient combustion of the fuel, reducing the econ- 
omy of the engine, and necessitates frequent overhaul 
and insertion of liners under connecting-rods to increase 
compression, or frequent renewal of wristpin bushings. 

The bushings should be of phosphor bronze, of as tough 
and durable a composition as possible. The wristpins are 
of steel, hardened on their wearing surface by either the 
bone or cyanide process. The wristpins furnished us origi- 
nally were bored out from one end only and that end plugged 
with a threaded brass plug. We found that the pins would 
take a more uniform heat and better hardening if the pins 
before hardening were bored clear through and both ends 
plugged with the threaded brass plugs. This was a slightly 
more costly process, but resulted in much better pins, and 
is recommended for all wristpins for Diesel engines. 


AIR-COMPRESSOR TROUBLES 


Diesel engine air-compressor troubles comprise valve 
trouble, cooler leaks and explosions. They are due to the 
high temperatures created when the air is compressed in 
two or more stages from atmospheric pressure to approxi- 
mately 1000 Ib. per sq.in. In the type of engine mentioned 
at the beginning of this paper, the compressor was designed 
to take its suction from the scavenger-air housing, and it 
was then compressed in two stages in tandem to 800 Ib. to 
1000 lb. per sq.in. This air was cooled from each stage in 
a cooler consisting of nests of small, straight tubes around 
which circulated cooling water. The air from the second- 


stage cooler passes to the spray-air bottle which acts as a 
reservoir on the way to the spray-air line of the engine. 
It will be seen that when the two-stage air compressor takes 
its suction from the scavenger housing containing air at 
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7 lb. pressure (above atmosphere) it virtually makes a 
three-stage compression. On our engine, however, there was 
always so much oil in the scavenger housing that it was 
considered dangerous to compress air containing so much 
oil and subject it to the temperatures reached, and in prac- 
tice it gave considerable trouble. So the suction to the 
scavenger housing was disconnected and a suction direct 
to the atmosphere substituted which gave a straight two- 
stage compression from atmospheric pressure to 1000 Ib. 
per sq.in. This worked much more satisfactorily as re- | 
gards presence of oily vapor in the compressed air and oc- 
currence of cooler explosions. 

A common practice in Diesel-engine design seems to be 
to have a restriction in the spray-air line between the reser- 
voir and the engine. The only object of this, that, I have 
been able to discover, is to enable a higher pressure to be 
carried in the reservoir than is needed on the spray-air sys- 
tem, so as to build up a reserve for starting after the en- 
gine has been shut down. If this is its purpose, it never 
was successful for us, and only resulted in reducing the 
amount of spray air we were able to get through to the 
fuel valves. Furthermore, it would frequently clog up and 
catch dirt and oil to further reduce the opening, so that 
in general it was more of a nuisance than anything else. 
Acting on this belief, the restriction on the spray air was 
removed entirely and much better results in every way 
were obtained. Whereas, before poor fuel combustion had 
been obtained when carrying 800 lb. to 900 lb. pressure on 
the spray air, after removing the restriction perfect com- 
bustion was obtained with as low as 550 lb. to 600 lb. 
pressure on the spray air. 

Another point in regard to air-compressor trouble is 
cylinder lubrication. The principal danger is too much lubri- 
cation, allowing oil to be carried into the compressed air 
and causing high temperatures or explosions from burning 
or combustion of the oil vapor. The best practice is to 
eliminate direct cylinder lubrication entirely and depend 
on the moisture and oily vapor in the engine-room atmos- 
phere to furnish sufficient lubrication. In practice this 
worked very well for us, and we had no trouble from lubri- 
cation while using no oil whatsoever directly on the air 
compressors. 


VALVE TROUBLES 


The principal valve trouble which we experienced was due 
to the valve springs losing their temper after a few hours’ 
running, due to the high temperatures of the uncooled air 
to which they were subjected. The second-stage suction 
valve was the principal source of trouble, and when its 
spring gave out it would leak, allowing second-stage pres- 
sure to back up in the first-stage receiver and increase the 
work on the first stage and in general raise hob. Another 
source of valve trouble was the gradual collection of carbon 
deposits on the valve seats due to the presence of oil in the 
air and causing the valves to leak. 

Cutting off the oil used for cylinder lubrication helped 
both troubles. But the greatest assistance to correct these 
faults was a water cup installed on the first-stage air suc- 
tion and set to feed a small quantity of fresh water into 
the compressor with the air. This water cup was simply 
a large oil cup arranged for drop feed, filled with fresh 
water instead of oil. A fairly rapid feed was set on it, 
about two to four drops per second, and this water was 
dropped through the top of the air-suction pipe and drawn 
into the compressor with the air. The action of this fresh 
water was found to be as follows: It helped to lubricate 
the valves and cylinder walls and prevented the deposit of 
carbon. The high temperature almost immediately turned 
it into steam, absorbing some of the heat without rise of 
temperature in the form of latent heat, and thus keeping 
down the temperatures developed due to compression. In 
addition the steam kept the carbon from collecting and 
gumming up the valves, and the reduced temperatures re- 
sulting prevented the springs from losing their temper. 
This fresh-water cup was a fine thing, and I strongly advise 
other Diesel-engine operators to try it on their air com- 
pressors. 

Cooler leaks were probably caused by high temperatures 
and possibly some electrolytic action on the tubes. The 
installation of the water cups kept down the temperatures 
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and also kept carbon and oil from collecting in the coolers 
and restricting the heat transference. To prevent electro- 
lytic action the outside of the copper tubes was tinned and 
small zines were placed in the cooler. These precautions 
eliminated almost all of our air-compressor troubles. In 
addition all clearances were kept down to a minimum, about 
1-64 in. on both stages. 


AUXILIARIES 


The principal troubles experienced with auxiliaries were 
with those geared to the main shaft. These pumps were 
the reciprocating type and comprised a fuel-feed pump, a 
lubricating-oil pump and a circulating-water pump, all 
driven by one large crosshead operated by a crankshaft 
geared to the mainshaft. The first trouble experienced was 
with the fuel-oil supply pump, which leaked, in spite of 
efforts to keep it tight, a small amount of fuel oil into the 
crank case. After mixing with the lubricating oil this 
caused rapid deterioration of the latter for lubricating pur- 
poses, as well as scavenger and crank-case explosions from 
its low flash point and volatility. To obviate this trouble 
the fuel-pump was removed and a gravity fuel feed substi- 
tuted, the gravity fuel tank being supplied by a small 
motor-driven rotary pump, secured to the bulkhead. This 
removed all possibility of getting fuel oil into the lubricat- 
ing oil and prevented recurrence of its evils. 

The lubricating-oil and circulating-water pumps were the 
next to give trouble. They were high-speed reciprocating 
pumps, and it was almost impossible to keep salt water 
from leaking from the circulating-water pump and 
finding its way to the crank case and, ultimately mix- 
ing with the lubricating oil, causing all the troubles already 
enumerated. In addition, mechanical difficulties with these 
reciprocating pumps caused by momentary high pressures 
when the pump became air-bound or through defective valve 
action, resulted in frequent stripping of gears and breaking 
of pump crankshafts. These breakdowns finally became 
so frequent that independent motor-driven rotary-type 
pumps were installed for both lubricating oil and circulating 
water. The reciprocating-pump connecting-rod was discon- 
nected and lashed clear, and the salt-water connections were 
blank-flanged to prevent any possibility of salt water 
leaks, and these pumps were not used but were kept avail- 
able for connecting up in case of failure of the independent 
pumps. In nearly two years of operating they were never 
needed, the independent pumps operating entirely satisfac- 
torily. As a result of this, we became strong advocates of 
independent auxiliaries for submarine Diesel engines. 

The fuel-measuring pumps were of the plunger type, 
driven by an eccentric off the mainshaft. The regulation 
was by means of the suction valves being held open for a 
part of the discharge stroke to control the quantity of 
fuel oil discharged to the fuel valves. This regulation was 
made by the operator through a handwheel controlling the 
rocker arm operating the valves. These pumps gave very 
little trouble except from wear, and it was necessary to re- 
new the plungers and barrels about every six months to a 
year on this account. The plungers were required to fit the 
barrels very closely on account of loss of pressure through 
leakage past the plungers. Aside from this amount of wear 
these pumps gave no trouble, and the method of control 
was entirely satisfactory. 


Inspection of Governors 


Ninety per cent. of flywheel accidents are due to a failure 
of the governor mechanism, therefore the following points 
should be carefully observed: (a)That the governor mech- 
anism works freely and does not stick in any way; (b) that 
the governor belt is of ample strength, and does not slip, 
due to oil or other cause (do not use an old oil-soaked belt) ; 
tga the governor pulley or gears are tight on their 
shafts. 

Engines have run away due to a key dropping out of the 
bevel gear on the vertical spindle of the governor, or to the 
loosening of a setscrew on the governor pulley. 

Do not under any circumstances remove or sét back the 
safety-cams on a releasing valve gear or block the governor, 
so that the governor stop is made inoperative. 
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Always remove the stop-pin from the governor stand 
immediately after starting up. This precaution is so often 
forgotten or neglected that the adoption of a simple semi- 
automatic device is strongly recommended. It may consist 
of a small lever pivoted to the governor standard and so 
balanced that it drops out of place automatically when the 
momentum of the balls becomes sufficient to lift the gov- 
ernor-rod off it. 

A refinement of the same idea, which obviates the neces- 
sity of the engineer holding the “pin” in place when shut- 


FIG. 1. HANDY AND SAFE STOP PIN 


ting down, or else of lifting the governor rod up on the 
“pin” after the engine has stopped, is shown. This ap- 
peared in Power and the Engineer for Feb. 2, 1909, from 
which the following description is quoted: 


The device is simple and any engineer can make and 
attach one himself. The illustration shows three positions. 
The first is that in which the stop is placed just after clos- 
ing the throttle and before the speed is much reduced. It 
will be noted that the fork is not directly under the end of 
the rod that comes down from the collar. As this rod drops 
the fork centers and allows the small dog to drop, as shown 
in the second view. When the engine is again brought up 
to speed, the rod rises, and the fork is pulled over to one 
side out of the way by the weighted end as shown in the 


MODIFIED FORM OF SAFETY STOP PIN 


third view. This leaves a clear path for the rod should 
anything happen to stop the governor. 

Never put heavy grease in the oil pot of the governor. 

Examine all screws at frequent intervals, especially those 
in the cutoff and safety cams, to make sure that they do 
not work loose. The working loose of the lower screw in 
a cutoff cam some time ago was the cause of a flywheel 
wreck. 

Be sure the stop collar of the governor is in such position 
that steam is cut off when the balls drop near the low limit. 
Also be sure that when the governor balls are at the upper 
limit, the knockoff cams shut off all the steam and do not 
pass clear under the crab claw and get caught. This was 
the cause of a flywheel wreck not long ago.—National 
Safety Council. 
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Plant Records and the Importance of 
Keeping Them 


The following is from a lecture prepared by Prof. L. 
P. Breckenridge as part of his fuel conservation work for 
the Fuel Administration: 

Unless records are kept, it will be impossible to know 
whether the boiler plant is operating at a good or a bad 
economy. Well-kept records are valuable, and reference 
to them from month to month, or even from year to 
year, frequently reveals some unsuspected and waste- 
ful method of operation or shows the value of one kind of 
coal as compared with another. Where records are kept, 
it gives the fireman a chance to watch the effect of different 
methods of running; and this of itself will often lead to 
economy sufficient to repay fully any cost of installing suit- 
able facilities for keeping the records as well as the slight 
cost of recording the necessary daily observations. When 
it is known that records are kept, the operating staff begin 
to take more interest in securing good records. 


RECORDS FOR THE SMALL PLANT 


It might be well to classify steam-power plants arbitrarily 
according to their size, and the writer would suggest the 
following: The small plant, 10 to 100 hp.; the medium 
plant, 100 to 500 hp.; the large plant, 500 to 5000 hp.; the 
commercial plant, 5000 to 300,000 hp. 

It is in the small plants that is usually found the great- 
est waste of both coal and steam. Frequently, in these 
plants as much as ten pounds of coal per hour is used 
to produce one horsepower. This is much too large an 
amount. There may be conditions of operation that would 
sometimes justify this large consumption, but such cases 
need not be many, and the coal consumed to produce one 
horsepower should not exceed five pounds per hour even 
for the small plant. For the small plant the following daily 
records should be kept in connection with the operation of 
the boiler: (a) The kind and size of coal used; (b) the 
steam pressure; (c) the temperature of the feed water; 
(d) the weight of coal burned; (e) the weight of water 
evaporated; (f) the weight of ash. 

In the medium plant, in addition to the foregoing rec- 
ords, the following should be kept: (g) The temperature 
of the escaping gases; (h) the temperature of the boiler 
room; (i) the composition of the escaping gases; (j) the 
draft pressure in furnace and base of stack; (k) the quality 
of the steam; (1) the heating value of the coal. 

It is, of course, necessary to have the dimensions of 

boilers and furnaces in order to make the necessary cal- 
culations for which these records are kept. 
- For the large plant and for the commercial plant a few 
additional records are desirable, but for these plants the 
records as now usually kept are quite complete, and for 
many plants the records are continuously recorded. 

The coal consumption per horsepower per hour in a me- 
dium plant varies greatly, but it is probable that if a large 
number of plants were taken as they are running today it 
would be found that at least five pounds of coal was used 
for one horsepower, when it ought easily to be possible 
to reduce this to three pounds per horsepower per hour. 

In the large plant and in the commercial plant the possi- 
bilities for economy increase with the size of the plant; 
here the coal consumption per hour should never exceed 
three pounds per horsepower, should usually be well under 
two pounds, and in some plants operating under best con- 
ditions the consumption may soon be as low as 1% pounds 
per horsepower per hour. 


How ReEcorps SHOULD BE OBTAINED 


It is not within the scope of this lecture to explain in 
detail how the specified records should be obtained. There 
are available numerous excellent laboratory manuals giving 
full instructions for the installation and use of instruments 
necessary or useful in connection with any plan for keep- 
ing records. It should, however, be observed that the rec- 
ords suggested for this small plant are very simple and 
may easily be obtained; for example, the steam pressure 
is read from the gage on the boiler, a special thermometer 
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is procurable which may be screwed into a fitting in the 
feed line, or a mercury well with a simple glass thermometer 
may easily be arranged for the purpose of reading the 
temperature of the feed water. The weight of coal and 
ash will require a pair of scales, but a record of wheel- 
barrow loads properly trimmed off to a known weight is 
better than no record at all. The weight of water fed 
to the boiler can best be determined by installing a meter 
on the feed line. Meters are made for hot or cold water. 
They are not always accurate, but are easily checked up 
once or twice a year and for comparative purposes are 
quite satisfactory. With this simple equipment much 
valuable information may be obtained. It has been sug- 
gested already that consumers of coal must know how it 
is used, that in the future extreme waste may be pro- 
hibited. 
How To USE THE RECORDS 


There are two ways of making good use of the records: 
(a) Compare your results with the best records obtained 
with similar equipment elsewhere; (b) compare your daily, 
weekly or monthly records with one another, with the 
object of increasing economy or reducing cost of operation. 
The records should be inspected by someone whose duty 
it is to look after “waste.” If a graphic chart is made 
from the records, it will often show at once the influence 
of some unseen leak, the defect of equipment by breakage 
or improper setting, poor method of operation or change 
of coal. Corrections may then be made before the “waste” 
has continued a month or more. Someone in charge of 
power-plant operation must submit a monthly report to 
the general manager or owner, and this report must be given 
some interest and attention. The fireman must be shown 
his records from month to month and encouraged to fire 
in accordance with the best-known methods. 

Any attempt to reach a conclusion as to what is a satis- 
factory performance leads to endless discussion. This is 
natural because of the commercial importance which neces- 
sarily must be considered as a part of the problem. When 
a power plant is manufacturing electrical energy for dis- 
tribution and sale, the cost of the coal used may constitute 
60 per cent. or more of the entire cost of producing its 
product. If, on the other hand, a power plant is generating 
300 hp. for the manufacture of boots and shoes, it may 
be found that the cost of coal required for power generation 
and heating is less than 1 per cent. of the cost of produc- 
tion, so that frequently manufacturers have not given 
much attention to their power-plant operation. 

The table is presented with the hope that it may be 
some indication of what economies may reasonably be ex- 
pected in the operation of several types of power and heat- 
ing plant boilers both for the production of steam and the 
generation of power. 


REASONABLE ECONOMIC PERFORMANCE 
(Stationary Steam Plants) 
Efficiency of 


Coal per Hour, 
Type of Plant Boiler and Furnace Lb. 
Per Cent. Per Kw. 
1. Central Stations: 
(a) Large, 10,000 kw. and up..... 70-76 3-2 
(b) Small, 2,000-10,000 kw...... 68-74 4-24 
2. Manufacturing power plants: Per I.Hp. 
(a) Small plants up to 100 hp..... 60-70 8-5 
(b) Medium plants 100-500hp... 68-72 5-3 
(c) Large plants 500—2,000 hp... 68-74 4-2) 
3. Heating plants: Per Boiler Hp. 
(a) Central 1,000 hp. and up.... 68-74 4-3 
(b) Office buildings. public bldgs. 30-70 6-2 
50-65 


Even better results than those indicated are now fre- 
quently found, but it is a fair question if plants should be 
allowed to operate under conditions which give efficiencies 
below the low points indicated. 

In order to stancardize the form of report submitted by 
engineers and also to suggest approved methods of testing 
the different kinds of equipment, the American Society of 
Mechanical Engineers appointed in 1909 a Power Test Com- 
mittee. This committee has prepared the “Power Test 
Code” of the A. S. M. E. This code was printed in 1915 
and is available. It is being revised and extended and will 
soon be in excellent form for general use for all engineers 
and manufacturers. It is hoped that all important tests 
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will conform to this code. In it will be found not only 
forms and methods, but also much detailed information as 
to the installation and use of the various instruments of 
precision employed in connection with tests of all kinds. 
All students of engineering should become familiar with 
this “Code of Rules for Conducting Performance Tests of 
Power Plant Apparatus.” 


The Fuel Administration’s Regulations 
as to Clean Coal 


The order of the United States Fuel Administration 
regarding the production of clean coal went into effect Mar. 
11, 1918. According to its terms, district representatives of 
the Fuel Administration are authorized to appoint inspec- 


tors in sufficient numbers to carry out the provisions of the 


order. 


The duty of each inspector is to make frequent and thor- 
ough inspections of the coal mined in the particular territory 
to which he is assigned and to observe the conditions under 
which it is mined and produced. If he finds the coal in any 
part of a mine to be naturally of such character as to be 
unfit for market, the district representative may order min- 
ing suspended in that part of the mine until proper cleaning 
methods are adopted; but work cannot be so suspended if it 
endangers life or if it may result in flooding or squeezing. 

The inspector must make a daily report to the district 
representative of the Fuel Administration, stating the num- 
ber of mines inspected, the condition of the coal as loaded, 
the methods used to prepare and clean the coal, and whether, 
in his judgment, the product being shipped to market is a 
well-prepared and merchantable product. 

If an inspector finds coal loaded in railroad cars at the 
mines and is not of the opinion that it is properly prepared, 
he may condemn it. But he must immediately notify the 
district representative and the operator by wire or in person 
and in writing, giving the car numbers and initials of any 
and all cars so rejected and stating the reasons for his 
action. 

If the district representative approves the inspector’s 
report, he must notify the operator at once. If the operator 
does not unload the rejected coal at once and reprepare it, 
the consignee is permitted to deduct 50 cents per ton 
from the authorized price for the grade of coal in the car; 
but the consignee, after examining the coal, may at his 
option pay, and the operator may receive, the full author- 
ized price. 

Each invoice covering the sale of condemned coal must 
bear a notation to the effect that the reduced price is fixed 
by the United States Fuel Administration as a penalty for 
improper preparation. The operator must immediately 
report to the United States Fuel Administration at Wash- 
ington and to the district representative how he disposed 
of the condemned car or cars of coal and a copy of the 
invoice must accompany his report. 

The terms, conditions and validity of existing contracts 
are not affected or altered by the clean-coal regulations; 
but all new contracts are subject to the provisions of the 
order. 

The object of the order, of course, is to discourage the 
marketing of slate, bone and other impurities at the same 
price as clean coal. But the regulations apparently contain 
a “joker.” For, after stating that the consignee may pur- 
chase the condemned coal at a reduction of 50 cents a ton, 
they add: 

.. . provided, however, the consignee, after examining 
the coal, may, at his option, pay and the operator receive the 
full authorized price. 

Commenting on this provision, a writer in Fecony perti- 
nently remarks: 

Why were such pains taken to permit a producer of poor 
coal, a waster of our National resources, to receive “the full 
authorized price?” The coal market is a “sellers’ market,” 
and it will be for some time to come. Every coal producer 
knows that most manufacturers have very small reserves, 
and that once a car of coal is on a consumer’s side-track, it 
is ten to one that he will not reject the coal, especially as 
he has probably been counting on the arrival of that car. 
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How easy it will be to insist on “the full authorized price.” 
Even if the original consignee is in a position to reject a 
particular car, every coal producer knows it is a safe bet 
that there is at least one near-by plant that will be glad to 
take anything to tide over a temporary shortage at any 
price. What chance is there of an operator actually suffer- 
ing any penalty for poor preparation, and besides how many 
of the seven or eight million carloads shipped to manufac- 
turers and retail dealers are going to be “inspected”? 

Careful provision is made in the order for notifying 
almost everybody by telegram of the condemnation of a car, 
except the consignee. If the Fuel Administration is really 
interested in the maximum manufacturing efficiency, why 
wasn’t provision made for prompt notice to the consumer 
that a car of condemned coal is on the way? Is the operator 
going to do it voluntarily? Is he going to rush off by 
special-delivery mail the invoice, showing that the car con- 
tains condemned coal, so that the consumer can make other 
arrangements for coal to take its place? 


Carbocoal 


A paper prepared by Charles T. Malcolmson, president 
of the Malcolmson Briquette Engineering Co., Chicago, for 
presentation at the Colorado meeting of the American In- 
stitute of Mechanical Engineers.in September of this year, 
describes a process for the manufacture of smokeless fuel 
from high-volatile coals and for the recovery and refine- 
ment of the coal-tar products derived therefrom. The 
products of the process are a fuel called carbocoal, which, 
for convenience in handling, is prepared in briquet form; 
a yield of tar more than double that obtained in the ordinary 
byproduct coking process; ammonium sulphate in excess 
of that normally recovered in the ordinary byproduct coking 
process; and gas in amount approximately 9000 cu.ft. per 
ton of coal carbonized, which is at present used in the 
process. 

The raw coal, after being crushed, is first distilled at a 
temperature of 850 to 900 deg. F., and the volatile contents 
are thereby reduced to the desired point. The result of 
this first distillation is a large yield of gas and tar and a 
product rich in carbon, termed semi-carbocoal. This product 
is mixed with a certain proportion of pitch obtained from 
the tar produced in the process, and the mixture briquetted. 
The briquets are then subjected to an additional distilla- 
tion at a temperature of approximately 1800 deg. F., re- 
sulting in the production of carbocoal, the recovery of ad- 
ditional tar and gas, and a substantial yield of ammonium 
sulphate. 

The carbocoal represents more than 72 per cent. of the 
weight of the raw coal, the exact percentage depending upon 
the volatile content of the latter. It is dense, dustless, uni- 
form in size and quality, and can be handled and transported 
long distances without disintegration. It is grayish black 
in color, slightly resembling coke, but in density more nearly 
approaches anthracite. It is applicable to about the same 
kind of service as anthracite would be, one of its most 
valuable characteristics being that of smokelessness. 


Uruguay Requires Use of Metric Units 


One of the measures recently adopted by the Government 
of Uruguay, says Commerce Reports, makes the use of 
metric units in all trade transactions obligatory. A decree 
of Feb. 8 provides that merchants dealing in articles sus- 
ceptible of being sold by weight or measure must adhere 
to the metric system and forbids them to sell by the piece 
or package or for a fixed sum of money, even when the cus- 
tomer so demands. Where merchandise is sold in sealed 
wrapping, cans, boxes, packages, bottles, demijohns, etc., 
the net contents or weight contained must be indicated on 
the wrapping in an easily visible manner. In books of 
account and invoices the weight or measure of merchandise 
sold must be stated. Merchants dealing in articles of prime 
necessity must post in their places of business the daily 
prices of such articles, stating the weight or measure. 


It is very advisable to have more than one way of 
getting out of a boiler or engine room, even if one of 
them is not very handy.—Marine Engineering. 
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Power for the Nitro Powder Plant 


The United States Government has not only entered into a 
contract with the Virginian Power Co. of Charleston, W. Va., 
to furnish power from its plant at Cabin Creek Junction, near 
that city, for the mammoth powder plant at Nitro, about 
16 miles below Charleston, but has arranged for an inter- 
change of current between the Virginian Co. and the Appa- 
lachian power concerns, the two largest power companies 
in the state. 

To insure adequate current for the Government needs at 
Nitro, the producing capacity of the Virginian’s plant is 
being trebled, and an expenditure said to be in the neigh- 
borhood of $1,000,000 will be necessary to cover all the im- 
provements. Some time ago, the company actually began 
to install new machinery sufficient to double the capacity of 
the plant, but owing to the condition of the money market 
was unable to finance the completion of such improvements. 
Not long ago officers of the company presented to the Gov- 
ernment the proposition of assisting in the enlargement of 
facilities without waiting for an easier money market. It 
is believed that the negotiations led to the contract that has 
been made between the Government and the Virginian com- 
pany. 

General Manager H. G. Scott has made this statement in 
connection with the new arrangement: 

It was announced to the Public Service Commission that 
the Virginian Power Co. has concluded a contract with the 
United States Government whereunder all the electric- 
power requirements of the power plant at Nitro will be 


taken care of by the Virginian Power Co. from its plant at 
Cabin Creek Junction. 


The contract provides that two circuits over two separate 
and distinct routes shall be constructed for the service of 
the powder plant only. The contract was so arranged by 
the Government as to provide for the full power require- 
ments of the coal mines. The equipment now being installed 
at the company’s plant is practically the same which the 
company has had ordered for about a year. This contract, 
however, provides not only for the completion of the instal- 
lation, but that it shall be done immediately. 

It is planned to physically connect the power systems of 
both the Virginian Power Co. and the Appalachian Power 
Co. in order that these companies may interchange power for 
the purpose of sustaining the service in the most continuous 
and economical manner. This plan has been successfully 


carried out in California, where all the larger companies 
are interconnected. 


Injury by Defectively Repaired Boiler 


“A steam boiler is inherently dangerous, and one who 
repairs it owes a duty of proper care to avoid injury, not 
enly to the property and employees of the purchaser, but 
to all persons who may be thereby subjected to injury, and 
to that end must perform his work properly.” This lan- 
guage was lately used by the Appellate Division of the New 
York Supreme Court in the recent case of Rosenfeld vs. 
Albert Smith & Son, Inc., et al.; 168 New York Supplement, 
214. The court affirms judgment for death of a youth 
who was standing near a boiler in the power plant of a 
hotel building when the rear boiler head bulged out and 
steam escaped in fatal volume. 

A hotel company holding a lease on part of the building 
contracted with the appellant, Albert Smith & Son, for the 
replacing by the latter of tubes in two boilers, the work 
to be done in a first-class manner and to be “perfectly 
tight.” In the process of doing the work, appellant’s em- 
ployees used shims 1/32 in. thick to fill the spaces between 
the ends of the tubes and the inner surface of the boiler 
heads. But the shims were not continued all the way 
around each tube, being tapered or scarfed at the ends 
and extending only about halfway around the tubes. Ap- 
parently it was not claimed that there was any negligence 
in failing to bead the tubes, instead of using shims, but 
plaintiff offered evidence tending to show that the shims 
should have been extended all the way around, and that 
they should have projected beyond the boiler heads instead 
of being flush as they were, and should have been flared 
with the tube ends so that they would tend to resist 
the pressure from within and prevent the bulging out of 
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the boiler heads. It was found after the accident that 
the rear boiler head had bulged out on a vertical line three- 
fourths of an inch, resulting in 27 tubes in the center 
dropping inside the boiler and the other tubes being left 
barely holding. 

The assistant engineer testified that the gage registered 
only 97 lb. a few minutes before the accident, although after 
the tubes had been installed the boiler had been subjected 
to hydrostatic tests of 160 and 190 pounds. 

Appellant contended in the suit that, even if it were 
conceded that the boiler was negligently repaired by its 
workmen, still the engineer in charge of the plant had tested 
and accepted the boiler as being in satisfactory condition. 
But the court decided that, under the facts established, it 
did not appear that the engineer was authorized to waive 
any defects in the boiler, and that the only bearing the 
tests had was as evidence on the question whether the 
boiler was skillfully repaired or not. 

The court further held that the jury’s finding that the 
work was negligently performed was partly sustained by 
testimony showing that on the first test 29 tubes were 
found to be leaking and sweating, and other testimony 
tending to show that the final test, made after further re- 
pair, was not properly or sufficiently made. Concluding, 
the court said: 

The appellant is chargeable with notice of the fact that 
the tubes were not merely intended as conduits for heat, 
but that they were intended to support and sustain the 
boiler heads, and it failed to install them in such manner 
that they would afford proper support in that regard. The 
appellant was chargeable with knowledge of the dangers 
to those lawfully on the premises in the event that the 
boiler head gave way, owing to its negligence in making 
the repairs. A steam boiler is inherently dangerous, and 
one who repairs it owes a duty of proper care to avoid 
injury, not only to the property and employees of the pur- 
chaser, but to all persons who may be thereby subjected 
to injury, and to that end must perform his work properly. 


Perhaps You Can Render Valuable 
Service to Your Country 


Important chemical and other technical engineering work 
necessary for the prosecution of this war is being carried 
on by the Bureau of Mines Experiment Station, at Wash- 
ington, D. C. The services of trained men of the follow- 
ing classifications are urgently needed:  Bacteriologists, 
biologists, chemists (inorganic, organic, physical and elec- 
tro-), chemical engineers, draftsmen, electrical engineers, in- 
strument makers, laboratory assistants, laborers, machin- 
ists, physiologists, plumbers, steamfitters, stenographers, 
skilled labor of various kinds. 

If your training fits you for any of these occupations, 
send to the Bureau of Mines, American University Ex- 
periment Station, Washington, D. C., for blank forms. When 
properly executed and returned, these forms will be placed 
on file, and when a vacancy occurs you will be considered 
for it and will be notified if your services are desired. 

If you are a registrant in the draft and have not yet been 
ordered to camp, it may be possible to have you immediately 
inducted into the service for work here. 

If you are not in the draft, but feel that you wish to 
serve your country in the present crisis, you can enlist or 
serve as a civilian. Serve your country where you can 
serve it best. 


A Washington contemporary says it leaked out in the 
Department of the Interior that the commission of eminent 
scientists appointed by Secretary Lane to judge whether 
the inventor, Garabed Giragossian, is right or wrong, the 
names of whom have been kept a secret, will be headed by 
James Ambrose Moyer, of Norristown, Penn. Professor 
Moyer is Director of the State Department of University 
Extension in Massachusetts and has been in charge of the 
Department of Mechanical Engineering at the Pennsylvania 
State College; also an engineer with Westinghouse Church 
Kerr & Co. and engineer of the Steam Turbine Department 
of the General Electric Co. He is the author of works upon 
Steam Turbines, Thermodynamics and Power-Plant Testing. 
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Tube Thickness Considered at 
Massachusetts Hearing 


A recommendation that the minimum thickness of tubes 
in water-tube boilers be standardized in accordance with 
the A. S. M. E. Code and inserted as an additional section 
in the Massachusetts Code of Boiler Rules was presented 
at Boston, May 2, to the Board of Boiler Rules by the Mutual 
Boiler Insurance Co., Boston. This matter and a petition 
that the rules be altered to permit the use of the Breakey 
type of automatic gage-glass cutoff were the only subjects 
brought before the board at the semiannual hearing, at 
which George A. Luck, deputy chief of the Boiler Inspection 
Department of the Massachusetts District Police, presided. 

The first petition urged the addition of Sec. 7 to Part 3 
of the 1917 Rules, to read as follows: 


TUBES FOR WATER-TUBE BOILERS 


The minimum thicknesses of tubes, circulating pipes and 
nipples used in water-tube boilers, measured by Birming- 
ham wire gage for maximum allowable working pressures 
not exceeding 165 lb. per sq.in. shall be as follows: 


Diameters under 3in................. No. 12 B.w.g. 
Diameters of 3 in. or over, but under 4in.................-.-.- No. 11 B.w.g. 
Diameters of 4 in. or over, but under 5in..................... No. 10 B.w.g. 


The above thicknesses shall be increased for maximum 
allowable working pressures above 165 lb. as follows: 


Above 235 lb., but not over 285 Ib................. 


mum allowable working pressures above 285 pounds per 
square inch. 

John A. Collins, secretary of the Mutual company, urged 
the above incorporation on the ground of increased safety. 
He said that water-tube boilers are now being built in 
Massachusetts for 200 lb. pressure, using No. 10 B.w.g. 
tubes. For the past fifteen years the Mutual company has 
been recommending even heavier tubes than are called for 
in its petition. Nothing was included in the section rela- 
tive to tube quality, but in answer to an inquiry, Mr. Collins 
stated that seamless-drawn tubes are greatly to be pre- 
ferred to lap-welded. This was not incorporated in the 
recommendation because of the great difficulty today in 
obtaining seamless-drawn tubes. 

J. F. Molloy, chief inspector of the Mutual company, said 
that he knew of a public-utility company in Massachusetts 
which is installing ordinary standard-gage No. 10 tubes in 
water-tube boilers for 200 lb. pressure; and it is not known 
what the actual thickness of the tubes is. These tubes may 
run as small as No. 11 or No. 12 for all that the inspecting 
company can tell. Another plant, soon to be operating at 
300 lb. pressure, is putting in No. 7 gage. Under the present 
Massachusetts rules the use of No. 25 gage would be pos- 
sible in this case. Mr. Molloy said that most accidents his 
company had noted in water-tube boilers came from the 
rupture of the tubes. No trouble has been experienced from 
the collapsing of fire tubes. The company has issued speci- 
fications for No. 11 gage tubes in boilers operating at 175 
Ib., in some of its practice. It is an open boast today among 
boilermakers that they would rather bid on the Massachu- 
setts Code than on the A. S. M. E. There was no opposition 
to the proposed new section. 

L. I. Breakey, Marshall, Mich., petitioned the board for 
a change in Rule No. 27, Part 3, Sec. 6, page 98, Rules 
of 1917, which prohibits the use of an automatic shutoff 
valve on a water-glass connection. The petition stated that 
a large number of states have changed this rule so as to 
admit the use of automatic shutoffs, of which there are now 
several makes. The Breakey shutoff is indorsed by the Ohio 
State Board of Boiler Rules and the Pennsylvania Indus- 
trial Board as applied to steam boilers, and it meets the 
A. S. M. E. Code as governing water gages. The proposed 
change in the rule reads as follows: 

No water-glass connection shall be fitted with an auto- 
matic shutoff valve except where the automatic shutoff 
valves are so constructed that the two connections to the 
water glass can be blown through and the steam connec- 
tion cannot be entirely closed thereby; means must also be 
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rovided for the renewal and inspection of the upper and 
baw ball check valves while the boiler is under working 
pressure. 

There was practically no discussion of this recommenda- 
tion with the exception of a comment by James Stewart, 
Stewart Boiler Works, Worcester, Mass., who queried the 
continuous reliability of any spring-actuated device and who 
emphasized the great importance of making such equipment 
foolproof. The hearing was then closed. 


Government Will Open Up Fuel — 
Oil Reserve 


The naval fuel-oil reserve in California will be opened 
up by the Government immediately to prevent an oil famine. 
Assurance to this effect was given to a delegation of promi- 
nent newspaper publishers from the Pacific Coast after 
conferences with Secretary of the Navy Daniels, Bernard 
M. Baruch, chairman of the War Industries Board; Mark 
L. Requa, director of the oil division of the United States 
Fuel Administration, and representatives of eighty litigants 
who have numerous claims against the property now in- 
cluded in naval reserve No. 2. 

Requa, the oil director, after the conference served notice 
upon the litigants that if they do not adjust their differences 
with the Government within two weeks so amicable settle- 
ment of disputes can be made after the war, the fields will 
be commandeered as a war measure. 

Secretary Daniels, who took the precaution four years 
ago to conserve the great oil fields, gave his hearty consent 
to the opening up of the naval fuel-oil reserves. 

Baruch said he not only could see the great and pressing 
need for it, but would suggest to President Wilson the com- 
mandeering of the entire Pacific Coast oil industry, if such 
steps were necessary. 

The publishers, who were headed by F. W. Kellogg, of 
the San Francisco Call, first went to see Baruch. They 
explained the serious fuel-oil situation that faced not only 
the coast but the whole country. 

They said fuel commissioners had told them there were 
in storage on Jan. 1, 19,000,000 bbl. of fuel oil. There will 
be produced under the present maximum conditions 78,000,- 
000 bbl. of oil this year. The consumption at the present 
rate will require 96,000,000 bbl. This would leave only 
1,000,000 bbl. at the end of the year. The reserves are de- 
creasing at the rate of 1,500,000 bbl. a month. 

Of the 2,400,000 hp. produced on the coast, nearly 75 per 
cent., or 1,500,000, is developed by fuel oil, 380,000 by water, 
100,000 by coal and 100,000 by gas. 

Fifty-seven per cent. of all the fuel oil is now used by 
railroads and vessels, including naval ships. The shipping 
board’s program contemplates the use of fuel oil in about 
35 per cent. of the merchant fleet. Unless this is met by 
additional and immediate increase in production industries 
depending on fuel oil will be paralyzed. 


According to Commerce Reports, a new syndicate has 
been formed by Einar Steensrud, of Skien, Norway, for the 
consolidation and developing of a number of small water- 
falls, aggregating 200,000 hp. The present intention is to 
utilize this power for the manufacture of nitrate, aluminum 
or carbide, according as the demand develops. The annual 
report of the Norsk Hydro has appeared, covering the 
year ended June 30, 1917. The net profit was $6,650,000, 
compared with $4,900,000 in the previous year. The capital 
stock is $15,450,000. This company operates waterfalls of 
about 300,000 hp. for the production of electrochemical 
commodities like nitrates and carbide. In the production 
of all of these commodities great heat is generated, and 
heretofore much of it has been wasted. By a new ar- 
rangement the waste heat is now to be utilized for the pro- 
duction of low-pressure steam to operate turbines. 


The noncompressibility of water, coupled with the thick- 
ness of some men’s heads, has helped the repair shops 
to several millions of dollars of work. We cannot change 
the nature of water, but we can do something with the 
men’s heads.—Marine Engineering. 


Above 285 lb., but not over 400 lb........... gages 
Tubes over 4 in. in diameter shall not be used for maxi- 
"Bay 
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Detroit Engineering Societies’ 
Joint Meeting 


The Detroit Engineering Society and the Detroit Sec- 
tion of the American Society of Mechanical Engineers held 
a joint meeting Friday evening, May 3, in the Board of Com- 
merce Auditorium. Dean Cooley, of Michigan University, 
announced a course in elementary drawing and training for 
women at the summer school this year, to meet the de- 
mands of the drafting room. These women will be taught 
to do the more elementary work, thus relieving the regu- 
lar draftsmen and designers. The movement was prom- 
ised the hearty codperation of both societies, which passed a 
resolution to place the graduates and give the matter the 
necessary publicity to interest other schools in this line of 
endeavor. 

The paper of the evening was by R. H. Kuss, consulting 
engineer, of Chicago, on “Coal Conservation as Applied to 
Boiler-Room Operation.” Mr. Kuss pointed out that coal 
is the greatest factor in this war, one-third of the cost of 
living reverting to this product. A table of the use of coal 


was shown. 
ESTIMATED EFFICIENCY WHEN BURNING BITUMINOUS COAL 
Stationary Plants 
High Low Locomotive Domestic 
Poor practice, per cent........... 50 40 60 30 
76 68 72 55 
Available decrease, per cent... ... . 12 14 9 15 
Available saving, tons.... ....... 25,800,000 17,100,000 20,250,000 


Total available saving, 63,150,000 tons on 1917 basis. 


These figures are based on observations and statistics for 
1917. The available percentage is not a theoretical saving, 
but is based on actual practice in carefully watched plants. 
The available decrease is the percentage that could have 
been saved by careful methods, with improvements in pres- 
ent equipment. Considering that the output of bituminous 
coal for 1917 was 540,000,000 tons and the estimated re- 
quirement for 1918 is 619,000,000 tons, the necessity of 
preventing this waste may readily be seen. 

Mr. Kuss put the problem to the engineers as their own. 
He showed that under new district regulations coal would 
be burned in fireboxes not fitted for its proper combustion 
and that it is the engineers’ duty to see that janitors and 
owners of homes are taught to fire properly. 

He pointed out the steps to be followed in good practice, 
such as tight fireboxes; the necessary combustion-chamber 
construction so that the air and distilled gases may have 
time to mix and combine before coming in contact with the 
relatively cold surfaces; frequent cleaning of both sides 
of heating surfaces. Great. stress was laid on the draft 
control and the proper supply of air, it being as wasteful to 
use too much air as to use too little. Mr. Kuss spoke of the 
difficulties the efficiency engineers would encounter and sug- 
gested ways of overcoming them, such as: Keep in touch 
with the chief operator, he knows the conditions better than 
anyone else; study the plant over a long period; talk to the 
men so that the suggestions for improvement may come from 
them, and in some cases use opposition so that the operator 
will work hard to prove his point. 

The engineers were warned that in the near future the 
Government would compile a classification list of the boiler 
plants in an attempt to show the grade of equipment, and 
= coal will be distributed on virtue of existing boiler 
plants. 

The societies passed a resolution to maintain a joint com- 
mittee to aid the Fuel Administration along the lines of good 
practice. 


Responsibility for Injury in Horse-Play 


If a fireman employed in a boiler room left his employer’s 
premises to chase a man who had called him “Turkey,” 
and was injured while so engaged, there can be no award 
under the New York Compensation Act on a theory that 
the accident occurred in the course of the fireman’s em- 


ployment. (New York State Industrial Commission’s De- 
cember, 1917, Bulletin, p. 82. Sullivan vs. Beach Gasper 
Company.) 
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Thermal Values of Soft Coals 


From Selected Free-Burning and Caking Soft Fuels. From U. S. Geological 
Survey Bulletin No. 332 and U.S. Bureau of Mines Bulletin No. 23. 


Test B.t.u. 

State No. Kind of Fuel County per Lb. 
Alabama.......... 375 Soft—caking............. 13,671 
484 Soft—free-burning........ Jefferson........ 4,44 
Arkansas. . Sebastian....... 13,705 
Arkansas.......... 3 Semi-anthracite—caking... Johnson........ 14,125 
481 Soft—free-burning........ Chattooga...... 12,865 
See 448 Soft—free-burning........ Williamson...... 12,920 
511 Soft briquets............. 13,271 
509 Soft—caking............. 3,621 
428 Soft—free-burning........ Greene......... 13,099 
435 Soft—caking............. 
464 Soft briquets............. 11,930 
Indian Territory... 437 Soft—free-burning........ 13,932 
Indian 449 Semi-anthracite........... 14,682 
Kansas............ 311 Soft—free-burning........ Linn........... 12,343 
Maryland......... 490 Soft—free-burning........ Allegany........ 14,515 
Maryland......... Gott Allegany........ 14,717 
319 Soft—caking............. Randolph...... . 11,747 
Montana.......... 477 Lignite—free-burning...... 1,628 
New Mexico....... 392 Soft—caking......:...... eee 13,059 
New Mexico....... 387 Soft—free-burning........ Colfax. 12,721 
483 Soft—free-burning........ Belmont........ 13,381 
Pennsylvania...... 473 Soft—caking............. 4,240 
Pennsylvania...... 499 Soft—free-burning........ Cambria. ... 
Pennsylvania...... Bolt Westmoreland... 14,382 
Tennessee......... Soft briquets............. aiborne....... 4,092 
Tennessee......... 368 Soft—free-burning........ Campbell...... . 14,008 
Tennessee......... 363 Soft—caking..... 13,257 
404 Soft—free-burning. . 12,586 
eee 482 Anthracite—free-burning. . Montgomery.... 12,679 
........ 507 Soft—caking............. Tazewell........ 14,177 
Washington........ 290 Sub-bit.—free-burning..... King........... 11,772 
Washington........ 359 Soft—free-burning........ 12,996 
West Virginia...... 305 Soft—free-burning........ Marion......... 13,964 
West Virginia...... 439 Soft—caking. ro ae 13,995 
Wyoming.......... 400 Sub-bit.—free-burning.. 12, 488 


These values give in B.t.u. the theoretical thermal — of soft coals as 
obtained at the St. Louis Testing Plant from 139 samples of coal, and were 
established by ‘‘actually burning one grain of the air-dried coal in oxygen in a 
Mahler-bomb calorimeter.” 


Melting Points of Different Metals 


Deg. F. Deg. F. 

810 Iron (wrought). ............. 2,912 
1,900 Platinum. 3,080 
Bronze. 1,692 Silver (pure) 1,873 
Copper. 1,996 Steel. . 2,500 

Series Ne. 650 


BW? Balletins Are Read by 4,500,000 Workmen Each Week 
NATIONAL SAFETY COUNCIL, Cnicaso, 


(Cate Courtesy of the Travelers Stendard) 


Never do any work on Steam Pipes 
While They Are Under Pressure 


copies of this Bulletio cam be secured at cost price from the National Salvty South Le Salle Street, Chicage, ae 
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Compensation Act Applied 


A novel question was presented to the Connecticut 
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demand for compensation to cover resulting injury was 
resisted on the ground that he was not injured in the 
course of his employment, but the court permitted recovery, 


Supreme Court of Errors in the late case of Richards vs. saying: “The falling asleep of the claimant was natural 


Indianapolis Abattoir Co., 102 Atlantic Reporter, 604. Plain- 
tiff, an employee engaged in work disconnected from the 
company’s power plant, found it necessary to wait for 
about fifteen minutes before he could use an elevator in 
proceeding with his work, and sat down on a near-by keg 


in the case of a man who has been engaged in hard work 
for the whole morning in the cold, and who at the time 
was sitting in a hot place. The falling asleep was not the 
result of any conscious effort on the part of the claimant, 
but came simply from drowsiness which crept over him 


in the power plant, close to a firebox and boiler. Being as the result of his previous exertion. The accident oc- 


tired, he dozed off to sleep and awakened a few minutes 


curred when the claimant was at a place where he might 


later to find that his clothing had caught fire, either from reasonably be. There was no turning aside on his part, 


radiated heat of the firebox or from a flying spark. His 


no attempt to serve ends of his own.” 


New Publications 


ELEMENTARY MECHANICS FOR ENGI- 
NEERS. By Clifford Newton Mills. 
Published by D. Van Nostrand Com- 
pany, New York City. Cloth, 5 x 7} 
in.; 127 pages. Price $1. 

This is another of a number of similar 
books which have appeared in the_ last 
three or four years and is’ arranged for 
students who have previously studied trigo- 
nometry. It is intended as a basis for a 
semester’s work of three hours per week. 
The subject matter is divided into three 
parts—kinematics, kinetics and _ statics. 
Throughout many problems have been 
given, so that the students may master the 
subject by working on the many problems 
given. he problems are well presented 
and for the man who has been through 
+ tac the book is well worth a dol- 
ar. 


HANDBOOK OF ENGINEERING MATH- 
EMATICS. By Walter E. Wynne and 
William Spraragen. Published by D. 
Van Nostrand Co., New York City. 
Flexible leather, 43x7 in.; 220 pages. 
Price, $2. 


Many engineers and students will greatly 
appreciate this little book, which, as the in- 
troduction by Prof. Ernest J. Berg, con- 
sulting engineer. General [Electric Co., 
Schenectady, N. Y., states is intended pri- 
marily for students in engineering schools 
and colleges and should serve as a con- 
venient reminder of things that are easily 
forgotten, but are likely to be needed in 
their later work. This is certainly the most 
useful pu se of the book. 

The authors have endeavored to supply 
a ready means of reference to theoretical 
and applied mathematics as used in engi- 
neering, and it includes the underlying engi- 
neering data and applications as well as the 
mathematical formulas. The first 89 pages 
are devoted to pure mathematics includ- 
ing everything from algebra to calculus 
and theoretical mechanics, the latter em- 
bracing gravity, inertia, impact forces, fric- 
tion, ete. The remaining chapters treat of 
the mechanics of materials, hydraulics, flow 
of liquids, electricity, to measurement and 
physical and chemical constants. Pages 
185-213 are devoted to tables of circum- 
ferences and areas of circles; powers, re- 
ciprocals; common logarithms; natural 
logarithms; trigonometric functions; hyper- 
bolic sines and cosines. 

It is a mighty good little book to have 
around to refresh the memory, and we shall 
be glad to keep it on the shelf near our 
desk. 


STEAM TURBINES. By William J. 
Goudie. Published by Longmans, 
treen & Co., New York City. Size 
6 x 9 in.; 519 pages; illustrated. Price 
$4. 

This is one of two unusually good books 
on steam turbines to appear in recent 
months. [The other is “Steam Turbines,” 
by G. J. Meyers, Lieut. Comm. U. S. Navy, 
and published by the United States Naval 
Institute; it will be reviewed in an early 
issue of “Power’.] It has been the aim 
of Mr. Goudie to present a volume to suit 
the requirements of engineering students, 
chiefly, though there is indeed much to in- 
terest the designer and operator; in fact, 
the book is one that should be of consider- 
able help to anyone interested in steam tur- 
bines. Condensers and condensing appa- 
ratus are not discussed. 

The chapter on classification of turbines 
has some diagrams showing the behavior 
of velocity and pressure in turbines of the 
various types, which we are glad to see in 
a book of this kind. Such diagrams are of 
considerable aid to the student particularly. 
Throughout the book there are many ex- 


cellent line drawings of sections of tur- 
bines of various types; in these drawings 
details are well illustrated. 

The book is particularly pleasing because 
one finds something of what one looks for 
—and one looks for many data, drawings, 
tables, etc., on turbines these days. This 
thoroughness, which is true of all the six- 
teen chapters, makes the volume the kind 
one wants within reach. We have had our 
review volume a long time, using it for 
reference and checking—the best way to 
review a book, of course. The chapter 
headings are: Classification of Turbines; 
Impulse Turbines; Reaction Turbines; 
Combination Turbines ; Properties of Steam ; 
Entropy Diagrams; Nozzles; Blading; 
Rotors; Mechanical Losses; Reheat Fac- 
tors; Steam Consumption; Determination of 
General Proportions of Turbines. There 
are three chapters dealing with this last 
subject, and in them the author has given 
many excellent formulas. The last chapter 
deals with governing. 


ELEMENTS OF FUEL OIL AND STEAM 
ENGINEERING. By Robert Sibley 
and Charles H. Delany. First Edition. 
Published by the Technical Publishing 
Co., San Francisco, Calif. Cloth, 6 x 9 
in.; 320 pages; illustrated. Price, $3. 

The authors have had considerable ex- 
perience in fuel-oil burning, on the Pacific 

Coast particularly. In their preface they 

state that it has been their underlying 

aim to study fuel-oil power-plant operation 
and the use of evaporative tests in increas- 
ing the efficiency of oil-fired plants. To 
accomplish this end, the subject matter has 
been treated in three main divisions: First. 
an exposition of the elementary laws of 
steam engineering; second, the processes 
involved in the utilization of fuel oil in 
the modern power plant; third, the test- 
ing of boilers when oil-fired. In treating 
the first subdivision, the elementary laws 

of steam engineering are set forth in a 

new manner in that the viewpoint is taken 

from that of the oil-fired instead of the 
coal-fired plant operator. In the second 
division the results of considerable labor 
and analyses are set forth from the collect- 
ing and collating of data involved in boiler- 
furnace and fuel-oil tests, many of which 
have appeared heretofore in disconnected 
form and in widely varying sources. In the 
first subdivision the authors have given 
definite suggestions for fuel-oil tests— 
largely suggestions recently presented per- 
sonally by them at the invitation of the 
power test committee of A. S. M. E. The 
matter which deals altogether with fuel 
oil does not begin until Chapter 12 is 
reached ; but from here on the authors have 
placed much that is of value on the sub- 
ject, which for the East particularly, grows 
in importance. One can justly criticize 
some of the illustrations used in the book 
because of their smudgy appearance, which 
is not due to printing. The text matter is 
so well arranged that it seems unfortunate 
that so many of the illustrations should 
have been reproduced from cuts that were 
evidently made direct from other printed 
matter. There are, however, some excellent 
halftones throughout the book, among which 
are the views of the economy measuring 
apparatus installed at the Long Beach plant 
of the Southern California Edison Co. 

Altogether the book is a desirable ad- 
dition to the few volumes now available 
on this subject. 


ELECTRIC WELDING MANUAL 


The Wilson Welder and Metals Co., New 
York City, has issued a 45-page booklet 
devoted in part to instructions for in- 
stalling and using its system of electric 
welding. Wiring diagrams and tables, di- 
mensions of motor generators, brackets, 
etc., are given. Tables showing the meltin 
— of various metals and alloys, an 
nstructions for the care of metals appear 
in the booklet. Pages 37-39 show typical 
examples of prepared and finished work. 


PURCHASING COAL BY SPECIFICA- 
TION AND METHODS OF SAMPLING 


The Pennsylvania State College, Engi- 
neering Experiment Station, has completed 
a reprint from the annual report of 1913- 
14 in which are set forth methods of pur- 
chasing coal by specification and of sam- 
pling coals for analyses. The subject is 
treated of by J. A. Moyer and J. B. Calder- 
wood. The pamphlet contains 158 pages 
and gives the methods of gathering coal 
samples as used by the Bureau of Mines, 
Interboro Rapid Transit Co, New York 
City, United States Steel Corporation, Gen- 
eral Electric Co., and Detroit United Rail- 
ways. Methods of coal sampling and 
analyses of the American Chemical Society 
and of the American Society of Mechanical 
Engineers, also are given. Discussion of 
the determination of volatile matter in 
coal is given on page 149 of the bulletin 
and is of interest. We understood that the 
bulletin is for distribution free. 


U.S. STEEL CORPORATION’S METHODS 
FOR SAMPLING AND ANALYZING 
GASES 


The second edition of this valuable 
pamphlet (6 x 9 in, 60 pages) by the 
Chemists’ Committee of the corporation, 
has been completed. In the methods set 
forth in the bulletin there has been an un- 
wavering purpose to eliminate, as far as 
possible, tedious analytical procedure and 
the use of cumbersome forms of appa- 
ratus. It has been desired to adopt meth- 
ods correct in principle which, in conjunc- 
tion with the simplified apparatus, will in- 
sure the requisite expediency at times so 
necessary in commercial work without an 
appreciable sacrifice in accuracy of results. 
The pamphlet deals, of course, with all the 
gases met with by the various companies in 
the corporation. Among these are blast- 
furnace gas, the analysis of which be- 
comes of increasing importance because of 
the extensive use of this gas in waste heat 
boilers; producer gas; byproduct gas; flue 
gas; and natural gas. 

On page 48 an interesting table is given: 
The products of combustion from burning 
pure carbon would contain 20.9 per cent. 
carbon dioxide, since it has the same vol- 
ume as the oxygen used. The byproducts 
of combustion of coal contain less CO, 
than 20.9 due to the fact that the hydrogen 
of the coal requires oxygen from the air, 
resulting in more nitrogen than if pure 
carbon were burned. The percentages of 
carbon dioxide in the products of combus- 
tion resulting from perfect combustion of 
various coals have been calculated and 
are given here for comparison. 


Per Cent. 
Anthracite culm, Scranton, Penn. ..... 19.5 
Semi-anthracite, Coalhill, Ark...... 
Semi-bituminous, 18.8 


Ohio ..... 
Sub-bituminous, Unita County, Wyo. ..18.9 
Lignite, Milan County, Tex 


Bituminous noncoking, Hocking 


The latter pages of the booklet have three 
valuable tables giving the chemical symbol, 
specific gravity, weight, heat of combustion, 
volume of oxygen necessary: for combustion, 
and the products of combustion. The sec- 
ond table, on aqueous vapor, gives the 
pressure in inches of mercury for different 
degrees F., and the weight in grains per 
cubic foot. The third table gives factors 
for reduction of the volume of gas at 
standard conditions of 62 deg. 0 in. 

The booklet is the best to come to our 
attention on the subject of gas sampling 
and analyzing. 

. N. Camp is chairman of the Chem- 
ists’ Committee, United States Steel Cor- 
— Carnegie Building, Pittsburgh, 

enn. 
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Obituary 


Miscellaneous News 


NEW CONSTRUCTION 


E. C. Meier, president of the Heine 
Safety Boiler Co., died of heart failure at 
the Manufacturers’ Club, Philadelphia, Tues- 
day afternoon, May 7, aged 50. Mr. Meier 
was attending a meeting of officials of the 
Emergency Fleet Corporation for which 
his company is making many boilers. 


Personals 


E. E. Maher has been appointed Chicago 
district manager of the Terry Steam Tur- 
bine Co., with offices at 1328-29 McCor- 
mick Building. 


Norman G. Reinicker, formerly with the 
New York Edison Co., is now with the Du 
Pont interests in charge of the power plant 
at Nashville, Tenn. 


John D. Stout has been appointed New 
York district manager of the Terry Steam 
Turbine Co. Mr. Stout has been assisting 
Mr. Herbert, formerly in complete charge 
of the district, but who will now have to 
devote his entire time to navy and marine 
requirements. 


W. W. Erwin, for the past 18 years con- 
nected with the New York Edison Co., suc- 
cessively as mechanical draftsman, chief 
draftsman and superintendent of construc- 
tion, has been appointed chief operating en- 
gineer of the company to succeed the late 

P. Sparrow. 


The Association of Iron and Steel Electri- 
cal Engineers announces the following meet- 
ings: The Cleveland District Section on 
May 25 at Hotel Statler. A. E. Hogrebe 
will discuss the subject of Cranes. The 
Philadelphia Section will meet on June 15 
and will hold its annual outing on this date 
at Valley Forge to take the place of the 
regular monthly technical session. 


Engineering Affairs 


The American Society for Testing Ma- 
terials will hold its twenty-first annual 
meeting at Atlantic City, N. J., June 25-28, 
with headquarters at the Hotel Traymore. 


The National Association of Master Steam 
and Hot-Water Fitters will hold its twenty- 
ninth annual convention in Chicago, June 
3-5, with headquarters at the Hotel Sher- 
man. 


The American Society of Heating and 
Ventilating Engineers will hold its summer 
meeting at Buffalo, N. Y., June 26-28. This 
meeting is being held earlier than usual, 
partly to accommodate the members of the 
National District Heating Association, 
which association will not hold a meeting 
this year. 


The American Society of Mechanical En- 
gineers will hold its spring meeting at Wor- 
cester, Mass., June 4-7. The meeting will 
open and registration take place at the 
Hotel Bancroft on Tuesday forenoon. Wed- 
nesday will be New England Day. In the 
forenoon George Haynes will read a 
paper on “The Small Industry in a Democ- 
racy,” and . E. Rousmaniere one on 
“The Textile Industry in Relation to the 
War.” These will be followed by visits to 
Crompton & Knowles Loom Works and to 
the plant of the Royal Worcester Corset 
Co. In the afternoon papers will be pre- 
sented upon subjects relating to New Eng- 
land’s industries under war conditions, and 
the following at the general session: 
“Foundry Cost and Accounting System,” 
by W. W. Bird; “The Public Interest as 
the Bed Rock of Professional Practice,” 
by Morris L. Cooke; ‘‘Moisture Re-absorp- 
tion of Air-Dried Douglas Fir and Hard 
Pine, ete.,” by Irving H. Cowdrey; “A 
High-Speed Air and Gas Washer,” by 
Lieut. J. L. Alden; “Investigation of the 
Uses of Steam in the Canning Industry,” 
by J. C. Smallwood. On Thursday fore- 
noon at the general session will be given 
the following papers: “Efficiency of Gear 
Drives,” by C. M. Allen and F. W. Roys; 
“Self-Adjusting Spring-Thrust Bearing,” 
H. G. Reist; “Air Propulsion,” by Morgan 
Brooks; “The Elastic Indentation of Steel 
Balls Under Pressure,” . A. Briggs, 
W. C. Chapin and H. Heil; “Electric 
E. White; 


Stopping,” by F. Hymans. At the Fuel 
Session the paper will be: “An Investiga- 
tion of the Fuel Problem in the Middle 
West,” by A. A. Potter, and topical discus- 
sion on fuel economy, to be arranged for 
by the Fuel Conservation Committee of the 
Engineering Council. The various sessions 
will be held at the Worcester Polytechnic 
Institute. 


A Boiler Exploded at the Houston and 
Texas Central Railway shops at Ennis, Tex., 
on Apr. 13, killing one young man and 
seriously injuring another man. 

Watervliet Arsenal is in urgent need of 
machinists for the conduct of its establish- 
ment and calls for the assistance of all in- 
strumentalities which are available. One 
thousand skilled mechanics must be pro- 
cured before Sept. 1. The character of the 
work and the high rates of pay should 
prove attractive to machinists. 

Although 6600 Volts of electricity ap- 
parently passed through the body of John 
Hanifan, a lineman for tne Virginia West- 
ern Power Co. at Ronceverte, he survived. 
When Hanifan’s foot slipped his body came 
in contact with the high-power wire and a 
monkey wrench he carried came in contact 
with a guy wire, establishing a circuit. The 
“circuit-breaker’” in a _ substation worked 
promptly, shutting off the current. 

The Potomac Light and Power Co., of 
Martinsburg, W. Va., according to the 
statement of a man connected with the 
company, is expending $250,000 for ma- 
chinery and transmission lines for a plant 
at Dam No. 5 on the Potomac River, about 
10 miles northwest of Martinsburg. By 
the improvements to be made the company 
expects to increase its capacity 2500 hp. 
In addition to the steam-power plant at 
Martinsburg, a plant will be built at dam 
No. 4 and negotiations have been completed 
with the Hagerstown & Frederick Railway 
Co. under the terms of which the latter 
company will use the surplus power of the 
Potomac company when needed, and vice 
versa. 


Business Items 


The Clarage Fan Co., of Kalamazoo, 
Mich., announces the removal of its Chicago 
office to the Conway Building, 111 West 
Washington St., Room 1666, with Gardner 
J. Thomas in charge. 

The Sprague Electric Works, announces 
the removal of its St. Louis office from the 
Chemical Building to the Pierce Building, 
Room 1352; and the removal of its Boston 
office from 201 Devonshire St., to 84 State 
St., Room 906. 

The Alberger Pump and Condenser Co. 
announces the election of its officers as 
follows: Chairman of the Board of direc- 
tors, George Palmer ; president, 
William S. Doran; vice-president, William 
R. Wilson; secretary, Richard C. Williams; 
treasurer, Frederick A. Brockmeir. 

The Vulcan Soot Cleaner Sales Co.’s re- 
moval of main offices from Chicago to Du 
Bois, Penn., does not affect the Vulcan 
Fuel Economy Co., which controls boiler- 
room and fuel-conservation appliances, and 
remains at 230 South La Salle St., Chicago, 
with representatives in the chief manufac- 
turing centers. 

The Havard Coal Meter, which has been 
in general use for a number of years for 
measuring coal in boiler rooms as fed to 
boilers, has been awarded the Certificate 
of Merit by the Franklin Institute of the 
State of Pennsylvania. The award reads 
as follows: “In consideration of the inven- 
tion of-a meter for the measurement of 
granular material, which combines simplic- 
ity of construction with reliability in opera- 
tion, is automatic in action and accurate 
in measurement within a _ reasonably 
small limit, the Institute awards the Cer- 
tificate of Merit to Oliver D. Havard, of 
Allentown, Penn., for his invention of The 
Havard Coal Meter. 


Trade Catalogs 


A Business Tri 


With a Railway Presi- 
ilway Service Co., St. 
Pp. 16; 9 x 12 in. The story 
of Perolin as a boiler-metal treatment at- 
tractively presented as a drama in three 
acts, under the above title. 

Lower Pumping Costs with E-M 
Synchronous Motors. Electric Machinery 
Co., Minneapolis, Minn. Bulletin 183. Pp. 
23; 84 x 11 in.; illustrated. Outlines in a 
general way the subject of centrifugal- 
pump development; the selection of a motor 
to drive a pump, etc. 

The Smooth-On Manufacturing Co., of 
Jersey City, N. J., will send to anybody 
who requests it, a copy of the 16th edition 
of its new instruction book, which contains 
144 pages of interesting and _ illustrated 
reading matter, showing how the different 
Smooth-On iron cements are used for re- 
pairing purposes. 


Proposed Work 


N. H., Manchester—The Manchester Trac- 
tion, Light and Power Co. has had plans 
prepared for the erection of a boiler house 
near Mast St. L. J. Farrell, Engr. 


N. Y., Albany—The Chasm Power Co. 
of Chateaugay, plans to issue $25,000; the 
roceeds will be used to build an auxil- 
ary power house and install and equi 
same with necessary machinery. W. T. 
Thayer, Gen. Mgr. 


N Y., New York—The United Electric 
Light and Power Co., 515 West 141st St., 
has purchased a site on West 97th St. and 
plans to build a power station on same. 


N._Y., Utica—The Augusta Knitting Mills, 
307 Niagara St., will soon award the con- 
tract for the erection of a 2 story factory. 
Fstimated cost, $30,000. Motors, blowers, 
etc., will be installed in same. 


N. J., Newark—The Heller and Merz Co., 
Hamburg Place, will soon receive bids for 
the erection of a power house. R. G. Corey, 
39 Cortland St., New York City, Arch. 


Md., Cumberland—The 
field Tire Co., Cook St., Akron, is building 
a new plant here. Work includes the con- 


struction of a wer station. Esti 
cost, $1,000,000. 


Kelly Spring- 


W. Va., Charleston—The Virginia Power 
Co. plans to build a 16 mile transmission 
ad from here to Nitro. H. G. Scott, Gen. 


,.W. Va., Harpers Ferry—The Northern 
Virginia Power Co. plans to issue $500,000 
bonds; the proceeds will be used to build 
@ hydro electric plant. D. M. Swink, Win- 
chester, Va., Gen. Mer. 


Ga., Reidsville—City voted to issue $10,- 
000 bonds for the installation of an elec- 
tric lighting plant. 


Fla., Sarasota—City plans to install an 
electric lighting and power plant. 


Ala., Goodwater—The Central of Georgia 
Ry. plans to build a coal chute and install 
electric power equipment. C. K. Lawrence, 
Ch. Engr. 


Miss., Purvis-—City will soon receive bids 
for the erection of an electric lighting 
plant. X. A. Kramer, Magnolia, Engr. 
Noted May 7. 


La., Gueyden—City plans to install an 
electric lighting plant. About $15,000 is 
available for the project. 


Ohio, Cincinnati—The Andrews Steel Co. 
Sth and Lowell Sts., Newport, plans to 
build a 6000 kw. electrical unit at its plant. 
W. N. Andrews, Secy. 


Ohio, Cleveland—The Army and 
Fost, Grand Army of the Republic, care 

J. Sullivan, Central National Bank, Rocke- 
feller Bldg., plans to build a memorial 
building and install low pressure boiler 
for steam heat. 


Ohio, Cleveland—The J. P. Stotter Co., 
Leader News Bldg., plans to build a hotel 
on Euclid Ave and East 71st St., and in- 
stall elevators, heating boilers, ete. Total 
cost, $200,000. 


Ohio, Columbus—City is having plans 
repared for the installation of a new heat- 
ng system in the city hall. About $19,- 


006 has been appropriated for this project. 


Ohio, Gambrinus—(Canton P. O.)—The 
Wheeling and Lake Erie R. R., Electric 
Bldg., Cleveland, plans to build power and 
round houses here. About $95,000. W. R. 
Rohbock, Electric Bldg., Cleveland, Engr. 


Ind., Indianapolis—The Citizens Gas Co.. 
47 South Penn St., plans to improve and ex- 
tend its plant. Estimated cost, $750,000. 
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Wis., Peshtigo—T. A. Pamerin has pur- 
chased the local electric lighting plant and 
plans to install additional equipment and 
build a dam. 


Wis., Stevens Point—The Jackson Mill- 
ing Co., Grand Rapids, plans to build a 
2 story, hydro electric plant. About $500,- 
600. L. A. Geers, Grand Rapids, Engr. 


Iowa, Monticello—The Monticello Elec- 
tric Co. plans to extend its electric trans- 
mission lines from here into Linn County. 
G. Adamson, Ch. Engr. 


Kan., Alden—N. L. Jones has_ been 
granted a franchise by the City for the 
construction, maintenance and operation of 
an electric light and power distributing 
system. 


Kan., Garnett—City plans an election to 
vote on $65,000 bonds; the proceeds will 
be used to improve its electric lighting plant 
and water works system. Black & Veatch, 
Inter State Bldg., Kansas City, Mo., Engrs. 


Kan., Topeka—The St. Frances Hospital 
will soon award the contract for the erec- 
tion of a brick and reinforced power house 
and laundry. Estimated cost, $20,000. K 
Forsblom, Topeka, Arch. 


Neb., Norfolk—The Board of Directors 
of the State Insane Hospital, will soon 
award the contract for the erection of a 
power house and ward building. Estimated 
cost, $70,000. J. C. Stitt, Arch. 


Mo., Kansas City—The Kansas City Rail- 
ways, 303 Montgall St., will soon award 
the contract for the erection of a_ sub- 
station on Oak St. Estimated cost, $25,000. 


C. . Fritts, 15th and Grand Ave., Engr. 
Noted Oct. 7. 


Mo., Lees Summit—The Green Light and 
Power Co. plans to extend its transmission 
lines from here to Little Biue. 


Mo., West Plains—The Missouri Iron 
and Steel Corporation plans to build a 
large power plant near Henderson. Esti- 
mated cost, $750,000. 


Tex., Denison—City plans to build an 
electric lighting plant. 


Tex.,. Nixon—The Nixon Electric Light 
and Power Co., plans to install an alter- 
nator. W. L. Hoover, Mer. 


Okla., Bixby—Cit lans to install 
electric lighting plant.” 


Okla., plans an election 


soon to vote on $25,000 bonds for an elec- 
tric lighting plant. e 


Ariz., Snowflake—The Snowflake and 
Taylor Irrigation Co. plans to build a 
hydro electric plant. Plans for the proj- 
ect will mature about July 8. 


Wash., Seattle—The Board of Public 
Works plans to build a sanatorium and 
will install a steam heating plant in same. 
About $60,000. A. H. Dimock, City Engr. 


Ore., Estacada—The Portland Ry. Light 
and Power Co., Portland, “has been granted 
permission by the Government to build a 
large power plant and dam here. About 
$1,000,000. O. B. Coldwell, Bway anda 
Alder Sts., Portland, Gen. Supt. 


Ore., Salem—The Crown Willamette 
Paper Co., Pittock Blk., Portland, has ap- 
plied for permission to develop 200 second 
feet of water from Youngs River, near 
Astoria. Plans include the construction 
of a power house, dam, etc. Estimated cost, 
$150,000. 


Ore., Toledo—The Lincoln County Light 
and Power Co. plans to enlarge its capacity 
by installing a 2000 ‘hp. turbine and 
dynamo. J. Paquet, 112 East 12th St., 
Portland, Pres. 


Calif., Modesto—The Sierra and San 
Francisco Power Co. plans to build a hydro 
electric plant on the Middle Fork of the 
Stanislaus River. M. C. MeKay, 58 Sut- 
ter St., San Francisco, Supt. 


POWER 


N. S8., Barrington—The Town plans to 
build an electric lighting and power plant. 
Estimated cost, $8000. 


N. S., Berwick—Town plans to build an 
electric lighting and power plant. H. A 
Cornwell, Clerk. 


N. B., St. John—T. McAvity and Sons, 
Ltd., plans to install a new 550 hp. steam 
power plant in its plant now being built. 


Ont., Hamilton—The Board of Governors 
of the City Hospital has plans under con- 
sideration for the construction of a power 
plant here. 


Ont., Toronto—Milton & Prentice Trad- 
ers’ Bank Bldg., is in the market for two 
250 hp. vertical steam engines. 


CONTRACTS AWARDED 


Mass., Middleten—Essex County Com- 
missioners, Salem, have awarded the con- 
tract for the installation of a central heat- 
ing plant, to Lynch & Woodward, 287 At- 
lantic Ave., Boston. Estimated cost, $35,- 
764. 


R. L, East Greenwich—The Andrews 
Mill Co., 221-4th Ave., New York City, has 
awarded the contract for the erection of 
a 2 story, 45 x 80 ft. brick and steel power 
house and a brick and steel weave shed, 
to be erected here, to the C. I. Bigney_ Con- 
str. Co., 89 Weybosset St., Providence. 
Estimated cost, $200,000. 


Conn., Bridgeport—The United Ilumi- 
nating Co. has awarded the contract for 
alterations and improvements to its local 
power house, to the New England Iron 
Works, 94 Commerce St., New Haven. 


N. Y., Buffalo—The Delaware, Lacka- 
wanna and Western R.R. has awarded the 
contract for the erection of a power house 
at East Buffalo, to J. W. Cowper, Fidelity 
Pidg. 


N. ¥., Mohawk—The Elastic Spring Knit 
Corporation, East Main St., has awarded 
the contract for the erection of a knitting 
mill to F. R. Edick, West Main St. sti- 
mated cost $30,000. A steam heating plant 
will be installed in same, 


Penn., Erie—The Board of Education has 
awarded the contract for the erection of a 
new school, to Sutherland Building and 
Contracting Co., Syndicate Trust Bldg.. 
St. Louis. Boilers and a vacuum heating 
system will be installed. 


Del., Wilmington—The Mullins Store Co. 
has awarded the contract for the installa- 
tion of a heating plant, to Gawthrop 
Bro. Co. Sstimated cost, $11,270. 


Va., Richmond—The Virginia Ry., and 
Power Co. has awarded the contract for 
improvements and alterations to its sub 
station, to Nicholas & Lindermann, 522 
Sea Board Blk., Norfolk. Estimated cost, 
$11,700. 


Ohio, Hamilton—The Shuler and Ben- 
ninghofen Mills Co., Lindenwald St., has 
awarded the contract for the erection of 
an addition to its boiler house, to G. Ling- 
ler. Estimated cost, $7500. 


Neb., Sidney—The Town has awarded 
the contract for improvements to its elec- 
tric lighting and water works plant, to 
the O’Fallan Supply Co., Denver, Colo. 
Kstimated cost, $30,592. 


Ariz., Snowflake—The Snowflake and 
Taylor Irrigation Co. has awarded the 
contract for the installation of an electric 
lighting and power plant, to H. T. Loyd, 
\ickenberg. Noted Oct. 16. 


Wash., Cheney—F. M. Martin Grain and 
Milling Co., Hutton Bldg., Spokane, has 
awarded the contract for the erection of 
a conerete mill to Huetter Construction 
Co... Spokane. Hquipment including motors. 
lighting outfit, ete, will be in- 
stalled. 
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Boston—Current quotations per gross ton de- 
livered alongside Boston points as compared with 
a year ago are as follows: 


ANTHRACITE 
Circular Individual 
Current Current 
Buckwheat ........ $4.60 $7.10—7.35 
4.10 6.65—6.90 
3.90 
3.60 6.15—6.40 
BITUMINOUS 


Bituminous not on market. 


Pocohontas and New River, f.o.b. Hampton 
Roads, is $4, as compared with $2.85—2.00 a 
year ago. 


*All-rail to Boston is $2.60. {Water coal. 


New York—Current quotations per gross ton 
f.0.b. Tidewater at the lower ports* are as fol- 
lows: 


ANTHRACITE 
Circular Individual 
Current Current 
$4.90 $5.65 
4.45@5.15 4.80@5.50 
3.40 @3.65 3.80 @4.50 
3.90 @4.10 


3.00 @4.00 
3.65 @3.90 


Quotations at the upper ports are about 5c. 
higher. 


BITUMINOUS 


F.o.b. N.Y. Mine 
Gross Price Net Gross 


Central Pennsylvania. . $5.06 $3.05 $3.41 
Maryland— 


4.84 2.85 3.19 
eee 5.06 5.05 3.41 
Screenings ........ 4.50 2.55 2.85 


*The lower ports are: Elizabethport, Port John- 
son, Port Reading, Perth Amboy and South Am 
boy. The upper ports are: Port Liberty, Hobo 
ken, Weehawken, Edgewater or Cliffside and Gut- 
tenberg. St. George is in between and sometimes 
@ special boat rate is made. Some bituminous 
is shipped from Port Liberty. The ratte to the 
upper ports is 5c. higher than to the lower ports. 


Philadelphia—Prices per gross ton f.0.b, cars 
at mines for line shipment and f.o.b. Port Rich- 
mond for tide shipment are as follows: 


Cur- One Yr. Cur- One Yr 
rent Ago rent Ago 

ee $3.45 $2.80 $4.35 $3.70 

eee 2.15 1.50 2.40 1.75 

Buckwheat .. 3.15 2.50 3.75 3.40 

2.65 2.00 3.65 3.00 

Boiler . 2.456 1.80 3.55 2.90 


Chicago—Steam coal prices f.o.b. mines: 


Illinois Coals Southern Illinois Northern Illinois 
Prepared sizes... $2.65—2.80 


5 2. $3.35—3.50 
2.40—2.55 3.10—3.25 
Screenings ..... 2.15—2.30 2.85—3.00 


So. Ill., Pocohontas, Hocking,East 

Pennsylvania Kentucky and 

Smokeless Coals and W. Va. West Va. Splint 
Prepared sizes.. . $2.60—2.85 $2.85—3.35 
Mine-run ....... 2.40—2.60 2.60—3.00 
Sereenings ..... 2.10—2.55 2.35—2.75 


St. touis—Prices per net ton f.o.b. mines are 
as follows: 


Williamson and Mt. Olive 
Franklin Counties & Staunton Standard 


6-in. lump ... .$2.65-3.25 $2.65-2.80 $2.65-2.80 
2-in. lump .... 2.65-3.00 2.65-2.80 2.25-2.50 
Steam egg.... 2.65-2.80 2 2.50 2.25-2.40 
Mine-run ..... 2.45-2.60 2 60 2.45-2.60 
No. 1 nut..... 2.65-3.00 2 2.80 2.65-2.80 
2-in. screen.... 2.15-2.40 2 2.40 2.15-2.40 
No. 5 washed.. 2.15-2.50 2.15-2.35 2.15-2.35 


_Birmingham—Current prices per net ton f.0.b. 
mines are as follows: 


Mine- Lump Slack and 
Run & Nut Screenings 
$1.90 2.15 1.65 
Pratt, Jagger, Corona 2.15 335 10 
Black Creek, Cahaba. 2.40 2.65 2.15 
Government figures. 


Iudividual prices are the company circulars at 
which coal is sold to regular customers irrespect- 
ive cf market conditions. Cirenlar priees are 
genceally the same at the same periods of the 
year and are fixed according to a regular schedule. 
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